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PRODUCT CODE: AC-8850E-MC 

PRODUCT NAME : CZKMAEO MOS/CORE 0-124K EXER 
DATE CREATED: AUG, 1978 

MAINTAINER: DIAGNOSTIC GROUP 


COPYRIGHT (C) 1975,1976,1977,1978 
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASS. 


THIS SOFTWARE IS FURNISHED UNDER A LICENSE FOR USE ONLY 
ON A SINGLE COMPUTER SYSTEM AND MAY BE COPIED ONLY WITH 
THE INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS 
SOFTWARE, OR ANY OTHER COPIES THEREOF, MAY NOT BE PROVIDED 
OR OTHERWISE MADE AVAILABLE TO ANY OTHER PERSON EXCEPT 
FOR USE ON SUCH SYSTEM AND TO ONE WHO AGREES TO THESE 
LICENSE TERMS. TITLE TO AND OWNERSHIP OF THE SOFTWARE 
SHALL AT ALL TIMES REMAIN IN DEC. 


THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE 
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMIT- 
MENT BY DIGITAL EQUIPMENT CORPORATION. 


DEC ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY 
J ITS SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY 
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Me [1.0] ABSTRACT 

THIS DIAGNOSTIC WILL TEST 0 = 124K OF MOS OR CORE MEMORY 

ON ANY PDP=-11 FAMILY COMPUTFR. SOME TESTS ARE WORST CASE 
, BUT ALL TESTS ARE ALWAYS RUN. 


USED TO TEST A SYSTEM WITH ONLY 4K OF 
EXISTS, HOWEVER, THE ABSOLUTE LOADER IS NOT SAVED. 


THIS PROGRAM CAN BE RUN UNDER XXDP, APT AND ACT MONITORS. 
ON PROCESSORS WITH NO HARDWARE SWITCH REGISTER, SOFTWARE 
SWITCH REGISTER = LOCATION 176. 

GETTING STARTED 


IF NO HARDWARE SWITCH REGISTER SET LOCATION 176 TO OBTAIN SWITCH 
OPTIONS. 


TO START: 


o 


a os ts 
—OVOONAUEWNO N 


in a * wetness 00000 

THE MEMORY LIMITS WILL BE PRINTED. 

SEE SECTION 4.4 FOR REST OF PRINTOUTS EXPECTED. 

Satan PASS #01°' WILL BE TYPED LAST, AND THE TEST WILL 

TO HALT THE TEST, TYPE CONTROL-C, THIS WILL INSURE THE 

PROGRAM IS RELOCATED BACK TO LOWER MEMORY. 
BE PATIENT, THE CONTROL-C IS ONLY RECOGNIZED AT THE END 
OF THE CURRENT SUBTEST. 

IF AN UNEXPECTED HALT OCCURS SEE SECTION 6.0. IF AN 

ERROR # IS TYPED SEE SECTION 6.2. 


!CAUTION! BEFORE ‘DIGGING'’ INTO THE LISTING READ 
SECTION 9. 
SWITCH SETTING SUMMARY (SEE SECTION 4.1 FOR DETAILS) 


HALT ON ERROR 

LOOP IN SUBTEST pathy BY BITS <3:0> 
INHIBIT ERROR PRINTOU 

ENABLE TESTING ott hee DK (MEMORY MANAGE MENT ) 


BI ATION 
TYPE FIRST FAILING BIT ERROR PER 4K. 
ENABLE LONG GALLOPING TEST 
INHIBIT MEMORY SIZING 
INHIBIT ‘END PASS #XxX'' PRINTOUTS 
INHIBIT PRINTOUTS 
BIT03-B1T00 BEGINNING TEST NUMBER. 


OOONWUE 
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bee (2.0) REQUIREMENTS 
(2.1) EQUIPMENT 
STANDARD 11 FAMILY COMPUTER WITH A CONSOLE OUTPUT DEVICE 


AND FROM 4K TO 124K OF MEMORY. PROGRAM WILL ALSO RUN ON THE 
TIM PROCESSOR AND ON 30K LSI SYSTEMS. 


STORAGE 


PROGRAM STORAGE - 0000 - 7744. PROGRAM EXPANDS FOR ERROR 
HISTORY AND TO SAVE ABSOLUTE LOADER OR XXDP CHAIN MONITOR. 
(SEE SECTION 9. FOR DETAILS) 


LOADING PROCEDURE 
USE STANDARD PROCEDURE FOR PDP-11 ABSOLUTE BINARY FORMATTED TAPES. 


ae cl cad cel cen cl cl calls el eal cil al cl 
00 00 CO NNNNNNN 


STARTING PROCEDURE 

SWITCH SETTINGS 

SOF TWARE SWITCH REGISTER = LOCATION 176 
BIT15(100000) HALT ON ERROR 


BIT14(040000) LOOP ON TEST DEFINED BY SWITCH REGISTER BITS <3:0> 
BIT13(020000) INHIBIT ERROR PRINTOUTS 
BIT12(010000) ENABLE MEMORY MANAGEMENT (TESTING ABOVE 28K) 


BIT11(004000) ENABLE PARITY MODULES. 

!"PARITY’* WILL BE TYPED 
B1IT10(002000) HALT AFTER EACH SUBTEST 

!PRESS CONTINUE TO af NEXT SUBTEST 
BIT09(001000) INHIBIT PROGRAM RELOCATION 

{am LOCATIONS {30-7776 WILL NOT BE 


BIT08(000400) TYPE FIRST FAILING BIT IN EACH 4K BANK ONLY. 
'THE TOTAL ERROR COUNT (UP TO 377) WILL 
rer IN THE ERROR HISTORY. 
B1T07(000200) LONG GALLOPING TEST. 
GLP” WILL BE TYPED. 
iCAUTION! INCREASES TEST TIME BY FACTOR OF 25. 
B1T06(000100) INHIBIT MEMORY SIZING. 
!THE MEMORY LIMITS MUST BE or IN THE FOLLOWING LOCATIONS: 
(VALUES TO TEST 0-8k ARE SHOWN 
(LOWTWO=LOCATION 324) 


LOWTWO: 0 STORE BITS 17:16 OF LOW TEST ADDRESS 
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LOWADD: 0 STORE REST OF te TEST ADDRESS 

;D0 NOT ATTEMPT TO SET THE LOWER LIMIT 

AT OR ABOVE 160000 ON A 30K LSI SYSTEM. 

THE tr ye A WILL ASSUME MEMORY MANAGEMENT 
HIGHTWO: Q STORE BITS 17:16 OF HIGH TEST ADDRESS 
HIGHADD: 37776 SSTORE REST OF HIGH TEST ADDRESS 


BITO5(000040) INHIBIT ‘END PASS #XxX"’ PRINTOUTS 


B1T04(000020) A. INHIBIT ERROR HISTORY PRINTOUTS. THE 
ERROR HISTORY CAN STILL BE OBTAINED 
BY TYPING CONTROL-C. rf 
B. INHIBIT PRINTOUTS "PARITY'',"'GLP'',"'TST13 BNK XX 


B1T03-B1T00 NUMBER OF TEST (0-13) TO RUN FIRST. 
'NORMALLY USED WITH BIT14 (LOOP ON TEST) 


CONTROL-C OPTION 


CONTROL C C[*CJ AFTER COMPLETION OF THE CURRENT TEST. 
THE ERROR HISTORY (SEE SEC. 6.3) WILL BE 
TYPED. THE PROGRAM WILL HALT IN LOWER MEMORY. 
PRESSING CONTINUE WILL RESTART THE DIAGNOSTIC. 


STARTING ADDRESS= 200 
RESTART ADDRESS = 250 OR 200 


RESTART AT 200 CLEARS PASS COUNT ($PASS) AND PRINTS ‘‘CZ7KMAE'’ TITLE. 


PROGRAM AND/OR OPERATOR ACTION 


LOAD PROGRAM INTO wh USING ABSOLUTE LOADER. 
SET OPTIONS (SEE wis 4.1) 
START THE A gg gh 00 
THE FOLLOWING IS AN T EXAMPLE WITH EXPLANATIONS 
OF THE PRINTOUTS EXPECTED. 


*XXXXX=VVYYY"’ ADDRESSES OF TEST BOUNDARIES. 
"PARITY" IF PARITY OPTION SELECTED 


"'GLP*’ IF LONG GALLOPING OPTION SELECTED. 
;PRINTED AS TST11 IS ENTERED, 


""TST13 BNK 00"' ENTERING BANK 00 IN TEST 13. 
""'TST13 BNK 01°" ;AND BANK 1... 
;UNTIL ALL BANKS (UP TO 7) HAVE wht; TESTED. 


ETC... 
"RELOC"’ THE DIAGNOSTIC RELOCATES TO HIGHEST 
[LOCATIONS UNDER TEST AND RUNS TSTO-TST13 AGAIN. 
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"TST13 BNK 00°’ TESTING BANK 00 IN TEST 13 (RELOCATED STATE.) 
;NOTE-ONLY BANK 00 IS TESTED IN THE RELOCATED STATE. 


"END PASS #Xx"' jWHERE *XXx'' IS THE PASS NO. 
ADDITIONAL PRINTOUTS 
"NO PAR’’ PRINTED IF PARITY SELECTED BUT NOT AVAILABLE. 


"NO MNG’’ PRINTED IF SWR BIT 12 IS SET AND NO MEMORY 
MANAGEMENT AVAILABLE. 


LONG GALLOP OPTION 


NORMAL WORST CASE SR SETTING = 0000. FOR LONG GALLOP 
SR = 200. LONG GALLOP OPTION SHOULD ONLY BE USED IF AN 
MOS MEMORY PROBLEM IS SUSPECTED AND NO OTHER SUBTESTS 
WILL FAIL. THE TEST TIME IS INCREASED 25 TIMES. 


PROGRAM HALTS (NORMAL+ ERROR) 


THIS IS A LIST OF EXPECTED HALTS. IF THE TEST HALTS 
IN A LOCATION NOT IN THIS LIST AND IT IS LESS THAN 776, IT 
MAY BE DUE TO A DEVICE INTERRUPTING. 


NOTE THE HALT AT END OF SUBTEST AND HALT ON ERROR HALT LOCATIONS 
MAY BE RELOCATED. THE ACTUAL LOCATIONS THEY ARE IN CAN BE FOUND 

BY SUBTRACTING 500 FROM THE HALT PC AND ADDING THIS DIFFERENCE TO THE 
CONTENTS OF SAVR6 CLOC. 350]. 


PC RECOVERY 


TRAP TO LOC. 4 EXAMINE R6, IT CONTAINS 
THE POINTER TO THE PC 
WHERE THE TRAP OCCURRED. 


POWER FAIL POWER UP WILL RECOVER 
IF IN CORE MEMORY. 


HALT AT END OF PRESS CONTINUE TO GO TO 
TEST SWITCH SET. NEXT SUBTEST. 


HALT ON ERROR PRESS CONTINUE. 
SWITCH SET. 


CONTROL=C TYPED PRESS oe TO RE- 


OR FATAL ERROR START TES 
OCCURRED 


[6.0] ERRORS 
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$0 ([6.1] ERROR MESSAGE FORMAT 
an 3 Chee PRINTOUT CONSISTS OF 6 OCTAL WORDS IN THE FOLLOWING 


"LOCATION GOOD BAD PC ERROR PASFLG"" 


"ADR ERR’ WILL BE PRINTED PRIOR IF AN ADDRESSING ERROR IS SUSPECTED. 
“PAR ERR'' WILL BE PRINTED PRIOR IF A PARITY ERROR TRAP OCCURRED 
!CAUTION! IF PARITY ERROR THE GOOD DATA PRINTOUT IS THE 

PARITY MODULE UNIBUS ADDRESS THAT FAILED. 


FAILING MEMORY LOCATION 

GOOD DATA CDATA THAT WAS EXPECTED] 

BAD DATA [DATA THAT WAS FOUND] 

PROGRAM COUNTER AT ERROR CALL. 

FAILING ERROR NO. (SEE SEC 6.2 - ERROR DICTIONARY) 
CONTENTS OF LOCATION PASFLG.THIS MAY NOT BE RELEVANT. 
(SEE SEC. 6.2-ERROR DICTIONARY) 


cr 
oO 
> 
4 
= 
2 


PASFLG 


'THE TEST WILL CONTINUE AFTER THE ERROR PRINTOUT. 
i'NO MNG'' WILL BE TYPED IF TESTING ABOVE 28K SELECTED AND NO MEMORY 
!MANAGEMENT IS FOUND. 


!"NO PAR’ WILL BE TYPED IF PARITY OPTION SELECTED 
!AND NO PARITY MODULES WERE FOUND. 


(FATAL ERRORS) 
"ERROR #XXXXXX"" WILL BE TYPED WHERE ‘'XXXXXxX'' IS 
THE ERROR NUMBER. THE DIAGNOSTIC WILL USUALLY HALT ON THIS TYPE 


OF £RROR. SEE SEC. 6.2 -ERROR DICTIONARY - FOR DESCRIPTIONS 
OF THE ERROR. 


(APT MODE ERRORS) 

ALL ERRORS ARE TREATED AS FATAL UNDER APT. WHEN AN 
ERROR OCCURS UNDER APT A ‘'l'' IS STORED IN LOCATION 
SMSGTY AND THE PROGRAM HALTS AT FATHLT. 


$FATAL CONTAINS THE ERROR NO. IN THE LOW SYiIE AND 
THE FAILING BANK NO. UNDER TEST IN THE HIGH BYTE. 


ERROR DICTIONARY 
THIS IS A LIST OF ERROR NUMBERS PRINTED AND POSSIBLE 
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CAUSES 4 THE ERROR. 
BRACKETS. THE ROUTINE NAME WHERE THE ERROR CALL ORIGINATED IS GIVEN IN 
K 


NOTE= ‘BAKPAT’' REFERS TO THE BACKGROUND PATTERN WRITTEN_INTO MEMORY 
FOR VARIOUS TESTS. IF PARITY SELECTED IT HAS A VALUE = 376 ,ELSE=377 
"SWAPPED BAKPAT’’ = 77000 IF PARITY SELECTED, ELSE=77400 


; CBUSER] BUS ERROR TRAP TO LOC. 4 OCCURRED 
: THIS ERROR IS NOT PRINTED AND IS FOR ‘'APT'’ USE. 


:CTSTTRPJFATAL DATA ERROR 
; LOCATIONS —— FAILED 1°S + O°S TEST. 


= GOOD DA 
IRI = ADDRESS UF FAILING LOCATION. 


;CAPTSIZ] APT FATAL ERROR 

SAPT MEMORY TABLES NOT SETUP _CORRECTL 

CHECK LOCATIONS SMAMS1 [430] TO SMADREC446) 
>. FOR CORRECT MEMORY SIZE DATA. 


s;CTSTSIZJ OPERATOR FATAL ERROR 

SELECTED MEMORY SIZE GREATER THAN 28K, BUT 
SR _BIT12 (10000) NOT SET 

SET BIT12 AND RESTART AT 200. 


;CTSTSIZ]_ OPERATOR FATAL ERROR 

SLOWEST SELECTED TEST LIMIT IS HIGHER THAN 
SHIGHEST TEST LIMIT. SET LOCATIONS Ft al 
:10 — [330] CORRECTLY AND RESTART 


;CTSTOJ TEST SEQUENCE ERROR 

;TSTO HAS BEEN ENTERED OUT OF SEQUENCE 

:TESTN SHOULD = 00 

; THE DIAGNOSTIC HAS BEEN CORRUPTED. 

:1F POSSIBLE SELECT ANOTHER 4K BANK 

[BANK 0 AND RERUN THE TEST ON THE FAILING MEMORY. 


;CTSTOJ DUAL ADDRESSING ERROR 

FOR THIS ERROR THE GOOD DATA PRINTED IS AN 
ADDRESS. THIS IS THE ADDRESS SELECTED WHEN 
; THE SAME DATA WAS WRITTEN INTO THE FAILING 
sLOCATION. CHECK BANK SELECT CIRCUITRY 


:CTSTOJ ADDRESS AND DATA ERROR 

IDENTICAL TO PREVIOUS ERROR EXCEPT THE DATA 
WRITTEN INTO THE FAILING LOCATION WAS IN 
ERROR ALSO. 


;CTSTOJ DATA ERROR 
;1F BAD DATA = 0000 COULD BE AN ADDRESSING 
SERROR , ELSE COMPARE GOOD AND BAD DATA FOR FAILING BITS. 
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sERROR # 11 :CTSTOJ ADDRESSING ERROR 
THE FAILING ADDRESS RESPONDED BUT IS ION- 
ZEXISTENT. MAY BE A DUAL ADDRESSING PROBLEM. 


ERROR # 12 sCTST1J_TEST SEQUENCE ERROR 
:$TEST £404] SHOULD = 01 
: THE DIAGNOSTIC HAS BEEN CORRUPTED. 


sERROR # 13 :CTST1] DATA ERROR 
[COMPARE GOOD AND BAD PRINTED DATA, FAILING 
[DATA BITS MAY SHORTED OR SWAPPED. 


ERROR # 14 sCTST2] TEST SEQUENCE ERROR 
SSTESTN [404] SHOULD = 
: THE DIAGNOSTIC HAS BEEN CORRUPTED. 


ERROR # 15 Aig! t ADDRESS OR DATA ERROR 
F *‘ADR ERR'’ NOT PRINTED THEN THE BYTE SELECT 
CIRCUITRY PROBABLY FAILED. 


ERROR # 16 :CTST3] TEST gris ERROR 
S$TESTN [404] SHOULD = 03 
: THE DIAGNOSTIC HAS BEEN CORRUPTED. 


ERROR # 17 ;CTST3] DUAL ADDRESSING ERROR 
;DUAL ADDRESSING PROBLEM FOR BITS THAT DIFFER 
IN GOOD AND BAD DATA PRINTOUT. 


# 20 ;CTST3] DUAL ADDRESSING ERROR 
;FOR THIS ERROR THE DATA PRINTED IS AN ADDRESS. 
;THIS IS THE ADDRESS THAT WAS SELECTED WHEN THE 
ZSAME DATA WAS WRITTEN INTO THE FAILING LOCATION. 


;CTST3J] DUAL ADDRESSING ERROR 
SAME AS ERROR #20 EXCEPT ee DATA 
; (SWAPPED BAKPAT) WAS WRITTEN 


;CTST4J] TEST SEQUENCE ERROR 
S$TESTN [404] SHOULD = 04. 
3 THE DIAGNOSTIC HAS BEEN CORRUPTED. 


:CTST4] DUAL ADDRESSING ERROR 

;1F PASFLG = 0 THEN THE FAILING LOCATION 
SAND FAILING DATA ARE DUAL ADDRESSES. 
;CTST5] TEST SEQUENCE ERROR 

;$TESTN [404] SHOULD = 05 

; THE DIAGNOSTIC HAS BEEN CORRUPTED. 


CTST5J DATA ERROR 


IN TO MAX DIRECTION 
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3IF PASFLG=3 FAILED MARCHING 0'S + 1°S IN 
3 MAX TO MIN DIRECTION. 


:CTSTS] MARCHING 1°S AND 0°S DATA ERROR 
IDENTICAL TO PREVIOUS ERROR EXCEPT THE DATA IS 
[CHECKED IMMEDIATELY AFTER BEING WRITTEN. 


teres TEST Ye ERROR 
3; THE DIAGNOSTIC “HAS BEEN CORRUPTED. 


CTST6) ee unite TEST ERROR 

3; 1F PASFLG=0 BAKPAT WRITE OR READ ERROR. 

71F PASFLG=1 THE FAILING LOCATION CHANGED WHILE 
; ANOTHER LOCATIONS WAS WRITTEN FOR 
; 2 MS. THE OTHER LOCATION IS SAVED 
: IN SAVLOC (352) 

;1F PASFLG=2 SWAPPED BAKPAT Sms OR 77000) 

: WRITE OR READ ERR 

71F PASFLG=3 SAME AS IF PASFLGSe” EXCEPT 

: THE DATA IS SWAPPED BAKPAT. 


;CTST7] TEST SEQUENCE ERROR 
SS$TESTN SHOULD 7 
; THE DIAGNOSTIC HAS BEEN CORRUPTED. 


;CTST7J] SHIFTING DIAGONAL DATA ERROR 
71F PASFLG=0 BAKPAT WRITE OR READ ERROR. 


;1F PASFLG=1 BAKPAT READ CHECK ERROR 

3; 1F PASFLG= a? x THAN 1 BUT EVEN VALUE THEN 

: THE FAILING LOCATION COULD Ro ‘BE WRITTEN INTO. 
7 IF PASFLG= wee 9 THAN 1 BUT ODD VALUE THEN 

: THE FAILING LOCATION WAS WRITTEN CORRECTLY 

: BUT LOST THE DATA. 


;CTST10] TEST SEQUENCE ERROR 
SS$TESTN SHOULD = 10 
: THE DIAGNOSTIC HAS BEEN CORRUPTED. 


;CTST10] BAKPAT DATA ERROR 
;BAKPAT WRITE OR READ ERROR INTO THE FAILING LOCATION. 


sCTST10I ae” RECOVERY DATA ERROR 

THIS ERROR CAN BE REPORTED BY TST10 AND TST11. 
> (THEY SHARE CODE). SEE $TESTN [404] FOR WHICH TEST FAILED. 
;FOR BOTH TESTS COMPARE THE GOOD AND BAD DATA AT THE FAILING 
[LOCATION TO SEE WHICH BITS FAILED. 


:CTS710J READ RECOVERY DATA ERROR 
; IDENTICAL TO THE PREVIOUS ERROR EXCEPT SWAPPED BAKPAT IS 
;USED AS WRITE AND READ DATA. 


;CTST11] TEST SEQUENCE ERROR 
SS$TESTN SHOULD = 11 
: THE DIAGNOSTIC HAS BEEN CORRUPTED. 


SEQ 0010 
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sERROR # 41 s:CTST12] TEST SEQUENCE ERROR 
:$TESTN SHOULD = 
: THE DIAGNOSTIC HAS BEEN CORRUPTED. 


ERROR # 42 :CTST12] WORST CASE CORE TEST DATA ERROR 
71f PASFLG=1 COMPARE GOOD AND BAD DATA FOR FAILING BITS. 
7I1F PASFLG=2 THE FAILING LOCATION WAS WRITTEN AND READ 
: WITH GOOD DATA,BUT FAILED READ CHECK 
READING IN THE MIN. TO MAX DIRECTION. 
LIF PASFLG=3 SAME CONDITIONS AS PASFLG=2 EXCEPT FAILED 
: DOING THE READ CHECK FROM MAX TO MIN DIRECTION. 


sCTST12I WORST CASE CORE TEST DATA ERROR 
IDENTICAL TO PREVIOUS ERROR EXCEPT THE DATA WRITTEN 
{AND READ IS COMPLEMENTED. 


:CTST13] TEST SEQUENCE ERROR 
SS$TESTN SHOOULD = 
; THE DIAGNOSTIC HAS BEEN CORRUPTED. 


;CTST13] WRITE RECOVERY TEST DATA ERROR 
71F PASFLG=0_ COMPARE GOOD AND BAD DATA FOR FAILING BITS. 
71F PASFLG=77400 DATA ERROR FOUND WHILE DOING A SECOND READ CHECK. 
i IF PASFLG=77402 DATA ERROR FOUND IN FAILING LOCATION AFTER 
SMALL TEST PROGRAM RUN IN FAILING BANK. 

CTST133 on E RECOVERY TEST DATA ERROR 

A ERROR + ity BEFORE THE SMALL T 
“WAS TO BE "RUN IN THE FAILING BANK. TO AVOID + BLOWING" UP 
zWHEN THE SMALL TEST IS RUN TST13 IS ABORTED. 


sCTST13J WRITE RECOVERY TEST DATA ERROR 

IDENTICAL TO ERROR EY EXCEPT THE DATA WRITTEN 
[AND READ iS DIFFERENT. (177667) 
[177667 IS THE COMPLEMENT OF ‘‘JMP (RO)'’ (110) WHICH IS 
;THE ESCAPE FROM THE SMALL TEST PROGRAM RUN IN THE BANK 


; CPARERRJ PARITY TRAP ERROR 
; PARITY TRAP TO 114 OCCURRED. 
[FOR THIS ERROR PRINTOUT THE ‘GOOD DATA’’ IS ACTUALLY 
THE FAILING PARITY MODULE UNIBUS ADDRESS. 
; SAVLOC [352] CONTAINS THE PC WHERE THE TRAP OCCURRED. 


;CPARITY] PARITY TRAP FATAL ERROR 
; A_PARITY TRAP TO 114 OCCURRED, BUT NO PARITY MODULES COULD BE FOUND 
SWITH AN ERROR BIT (BIT15) SET. 


: CNOMM] OPERATOR FATAL ERROR 
TESTING ABOVE 28K WAS SELECTED, BUT NO MEMORY MANAGEMENT 
“OPTION WAS FOUND. 
: RESET SWITCH OPTIONS AND RESTART AT 200. 


;CPARITY] A ag FATAL ERROR 

: PARITY TESTING WAS SELECTED BUT NO PARITY MODULES 
WERE FOUND. 

: RESET SWITCH OPTIONS AND START AT 200. 
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[6.3] ERROR HISTORY 


LOCATIONS IN MEMORY ARE SET ASIDE TO COLLECT A HISTORY 
OF THE FAILING BITS IN A PARTICULAR MEMORY BANK. THIS 
oP Naat FOR EVERY ERROR REGARDLESS OF SWITCH 


NORMALLY THE DATA IS OUTPUT AT THE END OF TESTING, BUT 
IF CONTROL-C IS TYPED IT IS OUTPUT AT THE END OF THE 
CURRENT TEST. 


THE ERROR HISTORY IS INTENDED TO HIGHLIGHT IF THE ERRORS 
ARE DUE TO 1 BIT FAILING OR ONLY ADDRESS ERRORS. 


ERROR HISTORY FORMAT: 


ERROR COUNT 


WHERE : 


ERROR BIT THAT FAILED CNUMBER OF THE FAILING BIT IN DECIMAL I.E. 
0-15 WILL BE TYPED OUT OR THE WORDS ‘‘ADR ERR'’ OR ‘PAR ERR’ WILL 
BE TYPED OUT IF ADDRESS ERROR OR PARITY ERROR WAS SEEN 
IN THE SPECIFIC BANK OF MEMORY 
BANK 4K MEMORY BANK IN WHICH THIS FAILURE WAS SEEN 
A O FOR O TO 4K, A_1 FOR 4 TO 8K AND SO ON 
COUNT NUMBER OF TIMES THIS MEMORY BANK PAILED. 
(377 IS MAXIMUM FAILURE COUNT RECORDED.) 
ERROR RECOVERY 


IF THE PROGRAM IS HALTED AFTER REPORTING AN ERROR IT CAN EITHER 
BE CONTINUED OR RESTARTED AT 200 OR 250 (SEE SEC 4.2). HOWEVER FOR 
CPU'S THAT DESTROY CONTENTS OF REGISTERS AFTER COMING TO A HALT 
THE PROGRAM SHOULD ONLY BE RESTARTED. 


RESTRICTIONS 
MEMORY UNDER TEST SHOULD BE CONTIGUOUS. FOR SYSTEMS HAVING NON- 
CONTIGUOUS MEMORY THE MEMORY BOUNDARIES SHOULD BE DEFINED BY THE 


OPERATOR. (CONTIGUOUS MEMORY IS DEFINED AS A MEMORY THAT CAN BE 
BOTH READ AND WRITTEN IN CONSECUTIVE LOCATIONS.) 


MISCELLANEOUS 
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[8.1] ADDRESS/BANK RANGES IN OCTAL AND DECIMAL 


THIS REFERENCE TABLE CROSS REFERENCES THE MEMORY BANK NO.S, 
THE RANGE AND THE PAR USED WHEN MEMORY MANAGEMENT IS ENABLED. 
IT IS ALSO USEFUL TO SHOW STARTING ADDRESSES IN A PAR~ 
TICULAR 4K BANK. 


BANK NO. DECIMAL OCTAL CPAGE ADDRESS REGISTER] 
RANGE RANGE USED/ CONTENT UNIBUS ADDRESS 


000000-017776 0 772340 
020000-037776 D 

040000-057776 
060000-077776 


100000-117776 


NOUS WhO 


D 
160000177776 ON 30K (LSI-11) SYSTEMS 
0 772342 


200000-217776 772344 
772346 
772350 


772352 
772354 


260000-277776 
300000-317776 
320000-337776 
340000-357776 
360000-377776 
400000-417776 


SOONG WUFWMH —-OO 


Noonan. _— oe ad ad 
_ 


100K-104K 620000-637776 
104K-108k 640000-657776 
108K-112K 660000-677776 
112K-116K 700000-717776 


116K=120K poss et hha, 
120K~124K 740000-757776 
124K~-128K 760000-777776 


NOT 
NOT 
NOT 
NOT 
NOT 
NOT 
NOT 
1 
2 
3 
4 
5 
6 
1 
2 
3 
4 
5 
6 
1 
2 
3 
4 
5 
6 
1 
2 
3 
4 
5 
6 
7 


772354 


NOTES: 

1, THE PAR (PAGE ADDRESS REGISTER) CONTENTS ARE yd » A TEST THAT SELF SIZES. 
IF THE LIMITS OF TESTING ARE SET BY THE OPERATOR AN 
IF THE BANK IS ABOVE 28K PAR NO. 1 WILL BE SET TO THE 
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BEGINNING PAGE. FOR EXAMPLE IF THE TESTING WAS TO 


BEGIN WITH BANK 8 PAR NO. 1 WOULD EQUAL 2000, PAR 2 
WOULD EQUAL 2200 ETC. 


EXECUTION TIME 
HERE ARE SOME TYPICAL EXECUTION TIMES. 
LSI-11 AND 4k:= 100 SECS. 


LSI-11 AND 8K:= 5 MINUTES. 


PASS COUNT AND TEST NO. LOCATIONS 
SPASS [406] = PASS COUNT - CLEARED BY START AT 200. 
STESTN [404] = seule: TEST NO. AND RELOCATION, PARITY FLAGS. 


LOW BYTE = TEST NO. 
IF BIT15 = 1 TEST IS RELOCATED 
IF BIT13 = 1 PARITY UNDER TEST. 


STACK POINTER 


THE STACK STARTS AT 500 WHEN THE PROGRAM IS NOT RELOCATED. 
Sarai THE STACK STARTING VALUE WHEN THE DIAGNOSTIC 
L . 
SAVR6 ALSO CONTAINS THE STARTING ADDRESS OF THE PROGRAM WHEN 
IT IS RELOCATED. 


POWER FAIL 


THE DIAGNOSTIC CAN BE POWER FAILED WITH NO ERRORS. TO USE, 
START THE TEST AS USUAL AND T 
THE PROGRAM SHOULD TYPE ‘P’* AND CONTINUE 

-E. STATE OF RELOCATION] AS IT WAS BEFORE 
THE POWER WAS INTERRUPTED, HOWEVER IF THE DIAGNOSTIC WAS IN 
A MEMORY THAT CAN NOT HOLD DATA WITH THE POWER DOWN THEN THE 
PROGRAM WILL NOT RECOVER FROM POWER FAIL. 


[9.0] PROGRAM DESCRIPTION 


[9.1] NARRATIVE FLOW CHART 

THE TEST IS LOADED INTO LOCATIONS ona - 7744 BUT 
EXPANDS DEPENDING ON HOW MUCH MEMORY IS UNDER TEST. 
SEE STEP 6. BELOW FOR A DETAILED EXPLANATION. 


THE FOLLOWING NARRATIVE FLOW CHART DESCRIBES MAJOR 
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777 PROGRAM OPERATION. FOR THE PERSON WHO NEEDS DETAIL THE 
oe TAG ASSOCIATED WITH THE OPERATION IS GIVEN IN BRACKETS. 


FOR THIS DISCUSSION SWITCH SETTINGS ARE IGNORED AND EVERYTHING IS 
ASSUMED ENABLED. 


1. (CSTART] PRINT ‘'CZKMAE’’ TITLE 


2. (CTSTPP] SAVE DATA FROM LOCATIONS 0-376 
TO 7744-10314. 


3. (CTSTRP] TEST LOCATIONS 0-376 BY WRITING AND 
READING 1°S AND 0°S. NOTE THIS IS THE ONLY 
EXPLICIT TESTING OF THESE LOCATIONS. 


CSLFSIZ] SIZE MEMORY BY WRITING INTO SUCCEEDING 
MEMORY LOCATIONS UNTIL TIMEOUT TRAP TO 4 OCCURS, 
OR 30K BOUNDARY REACHED. 

— — MEMORY MANAGEMENT AND SIZE MEMORY ABOVE 


5. CTYPSIZJ] TYPE MEMORY TEST LIMITS. 


6. CSETSTK] SPACE IS SAVED AT THE END OF THE TEST 
FOR AN ERROR HISTORY. FOR EACH 4K BANK 18 BYTES ARE SAVED 
IN THE FOLLOWING FORMAT: 


'ADR ERR: PAR ERR! 
; 4 !BIT15 ! 


IF GREATER THAN 4K UNDER TEST THE ABSOLUTE LOADER 
(300 ADDRESSES) IS APPENDED. IF GREATER THAN 4K 
AND UNDER XXDP CHAIN MODE 5674 (OCTAL) ADDRESSES 
ARE APPENDED TC THE TEST. THIS SAVES THE XXDP 

MONITOR, AND AL!.OWS THE LOCATIONS OCCUPIED BY XXDP 
TO BE TESTED. 


CCLRMEM] (CALL ‘PARITY’’ ROUTINE AND IF SELECTED, 
tg ae rt OC. 352] 
A OF PARITY MODULES F IF 
MODULE 172336 BIT "5 IS SET, IF #172834 FOUND BIT 14 
IS SET ErC.. 
CCLRMEM] CLEAR MEMORY CURRENTLY UNDER TEST 
CCONTJ DISPATCH TO TSTO 


. CTSTO] EXECUTE TEST 0. SEE SECTION 10 FOR TEST 
DESCRIPTIONS. 
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11. CTSTSCP] COMES HERE AFTER EACH TEST AND If 
CNTRL=C TYPED THEN GO TO ERROR HISTORY PRINTOUT. 
IF SR=2000 THEN HALT 
IF SR=40000 THEN LOOP ON TEST DEFINED BY <3:0> 
ELSE CONTINUE TO NEXT TEST. 


CTST1- a lee EXECUTE TST1-TST12 EACH TIME 
GOING TO STEP 9. 


CTST13] TEST 13 IS DIFFERENT FROM TESTS 0-12, 


IN THE MEMORY UNDER TEST. ORE 

PROGRAM IS STARTED ‘'TST13 BNK 

THIS IS DONE IN CASE THE PROGRAM FAILS . 

1 ae THEN AT LEAST TELL WHICH BANK OF MEMORY 
LED. 


CRELOC] THE PROGRAM RELOCATES TO HIGH MEMORY 

TO TEST THE LOCATIONS IT OCCUPIES. (430-ENDPRG). 
WHERE "ENDPRG'’ IS THE CONTENTS OF ENDSTK(306]. 

1.— THE LAST PROGRAM ADDRESS. NOTE ‘RELOC’’ IS 

PRINTED JUST PRIOR TO THE ACTUAL RELOCATION. 


TESTS 0-13 ARE RUN AS DESCRIBED ABOVE EXCEPT 
ONLY BANK 0 LOCATIONS 430-ENDPRG ARE TESTED. 


. CRELOER] RELOCATE THE PROGRAM BACK TO LOWER 
MEMORY . 


. CLOWER] IF CONTROL-C TYPED GO PRINT ERROR 
HISTORY. 


18.CTSTMM] IF MEMORY MANAGEMENT SELECTED AND AVAILABLE, 
RUN TESTS 0-13 ON THE FIRST 24K SLICE ABOVE 28k. 


19. CCONTMM] CALL ‘UPMM'' TO UPDATE MEMORY MANAGEMENT 
PAR REGISTERS TO POINT TO THE NEXT 24K SLICE OF 
UPPER MEMORY. 


20. CMAXADR] REPEAT STEPS + iy + 19 UNTIL ALL 
MEMORY ABOVE 28K IS TESTE 


21. CENDPAS] PRINT ERROR HISTORY OF FAILING BITS 


22. CSEOP] DISABLE PARITY MODULES. 
PRINT ‘END PASS #XX 


TEST TITLES 
SEE THE TEST HEADINGS IN THE LISTING FOR DETAILS ON EACH TEST. 


TEST O: TEST FOR PROPER BANK SELECTION 
TEST 1: CHECK DATI/DATO LINES 
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2: TEST MEMORY FOR HOLDING DATA AND BYTE SELECTION 
3: DUAL ADDRESS TEST A 
4: DUAL ADDRESS TEST B 

5: MARCH 1°S AND 0°S 

6: CELLS* VOLATILITY TEST 

7: SHIFTING DIAGONAL 

10: READ RECOVERY GALLOPING TEST THROUGH EVERY 64TH CELL 
11: READ RECOVERY LONG GALLOPING/FAST GALLOPING TEST 

12: WORST CASE TESTING FOR CORE MEMORY 

13: WRITE RECOVERY TEST 


[10.0] RXDP & ACT11 & APT OPERATION 
RXDP CHAIN MODE 


OPERATION IS IDENTICAL TO STAND ALONE EXCEPT: 


1. NO ‘‘CZ2KMAE’’ TITLE IS PRINTED. 

2. NO TEST 13 PRINTOUTS SUCH AS ''TST13 BNK 00"’. 

3. THE PROGRAM ALWAYS HALTS ON ERROR. 

4. AT THE END OF TEST (S$ENDAD) CONTROL IS RETURNED TO 
THE RXDP CHAIN MONITOR VIA LOCATION 42. 


OPERATION IS IDENTICAL TO STAND ALONE EXCEPT: 


1. NO PRINTOUTS EXCEPT ERROR PRINTOUTS. 

2. THE PROGRAM ALWAYS HALTS ON ERROR. 

3. AT THE END OF TEST ($ENDAD) CONTROL IS RETURNED TO 
THE ACT11 MONITOR VIA LOCATION 42. 


APT 


OPERATION IS SIMILAR TO STAND ALONE EXCEPT: 


1. THE SOFTWARE SWITCH REGISTER BECOMES LOCATION 422 (S$SWREG). 

2. AUTO SIZING CAN BE INHIBITED BY SETTING BIT 7 OF BYTE 
LOCATION 421 (SENVM). 

3. ALL PRINTOUTS CAN BE INHIBITED BY SETTING BIT 5 OF 
BYTE LOCATION 421 (SENVM). 

4. ALL —-t CAUSE LOCATION 400 (S$MSGTY) TO BE SET = 
0001 AND THE PROGRAM HALTS AT LOCATION 6214 (FATHLT). 
LOCATION 402 ($FATAL) CONTAINS THE ERROR NO. IN THE 
Mala AND THE FAILING MEMORY BANK NO. IN THE HIGH 


APT MANAGER INFORMATION 
THE FOLLOWING IS AN EXAMPLE SCRIPT TO TEST A 4K MEMORY. 


IT IS RECOMMENDED THAT DIFFERENT SCRIPTS BE USED FOR 
DIFFERENT MEMORY SIZES TO SAVE AUTO SIZING TIME. 
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THE EXAMPLE ASSUMES YOU ARE LOGGED INTO THE AP; MONITOR. 
READY 


RUN APPLU 
APT 11 PAPER TAPE PROGRAM LOAD UTILITY 


COMMAND: ED 

PROGRAM NAME TO EDIT: EXAMPL 

DO YOU WANT TO LOAD A NEW REV OF THE PROGRAM(Y/N)? N 
FIRST PASS RUN TIME IN SECONDS <110>: 

LONGEST TEST TIME IN SECONDS <10>: 

ADDITIONAL RUN TIME IN SECONDS <0>: 

WHICH ETABLE DO YOU WISH TO EDIT? A 

SOF TWARE ENVIRONMENT<O000>: 1 

ENVIRONMENTAL ~~. <¢iehdenaiti 240 


>: 
MAXIMUM ADDRESS<00000000>: 17776 
WHICH ETABLE DO YOU WISH TO EDIT? 
COMMAND: OFF 
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979 .ENABL ABS 
-NLIST MD,MC,CND 


SEQ 0019 


-LIST  ME,BIN,SEQ,LOC 
-TITLE CZKMA 

*COPYRIGHT (C) AUGUST 1977 
;*DIGITAL EQUIPMENT CORP. 

a eata MASS. 01754 


: #PROGRAM BY PERVEZ ZAKI 


‘ STHIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC 
SPARK (MAINDEC=11=DZQAC-C3), JAN 19, 1977. 


§sur= 160000 ;:HALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT 


32 TRAP CATCHER OF .+2 AND HALT FOR 0-776 LOCATIONS 


000240 SCOPE =NOP 


000042 .=42 
000000 -WORD 0 3FOR ACT/XXDP 


-SBTTL ACT11 HOOKS 


FIO IRI OIISIOISIISIOIOIOICIOIITIDIOIOIOICIORCI IOI TOI IOI TOT TOR TOT TOT ATA IAI IANS SASASAS SM. 
;HOOKS REQUIRED BY ACT11 
ee SAVE PC 
SENDAD 321)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP 


-=52 
-WORD 40000 2i2)SET LOC. he TO 40000 
- =$SVPC 33 RESTORE P 


.=70 
000136 000024 PWRDN: a. APWRUP , 2424 
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=104 
; GET haa IF AN cor TRAP TO Loc. 4 OCCURRED. 
BUSER INC 4 SMSG ;TELL APT FATAL ERROR#000 
—? ;*ERROR* TRAP TO LOC. 4 OCCURRED. 
IN CASE CONTINUE PRESSED. 
3114 AND iG ae boinc FOR PARITY TRAP VECTORS. SETUP IN 
> ROUT INE Os * 


;* WRITE MEMORY BACKGROUND 


THIS ROUTINE IS USED TO WRITE THE MEMORY BACKGROUND TO 
THE VALUE STORED AT LOCATION BAKPAT. THE ROUTINE ASSUMES 
THAT R4 IS POINTING TO THE LOWEST LOCATION AND R5 TO THE 
HIGHEST LOCATION TO BE WRITTEN. THE PROGRAM LEAVES THE 
SUBROUTINE WITH RO CONTAINING THE CONTENTS OF BAKPAT. 


R4,R1 SET R1_ TO LOWEST LOCATION UNDER TEST 
@ABAKPAT ,RO ;LOAD RO WITH THE CONTENTS OF LOCATION BAKPAT 
RO, (R1)+ STARTING FROM THE LOWEST LOCATION WRITE THE 
aa ;MEMORY TO BACK GROUND PATTERN 


PC RETURN FROM THE SUBROUTINE 


013706 000350 3 @ASAVRE , SP RESTORE STACK POINTER 

012700 006102 #PNTMES-BEGIN,RO 

060600 SP ,RO 3;GET THE INDIRECT ADDRESS OF LOCATION TPCRLF 
SRELATIVE TO LOCATION OF DIAGNOSTIC IN THE CORE 

004710 JS ae 3GO TO THE TYPE ROUTINE AND TYPE CR, LF AND A ‘P"’ 


START 


3* SERVICE XXDP/ACT11 

SENDAD: JSR PC, (RO) RETURN TO ACT11/XXDP MONITOR 
NOP 7I1F QUICK VERIFY=RESET ELSE NOP 
NOP 31F QUICK VERIFY=CLR #-1 ELSE INC #0 
NOP 31F QUICK VERIFY=BR .-4 ELSE NOP 

BR RESTRT ;REPEAT TEST UNDER ACT11/XXDP 


-=176 
SWREG: .WORD 0 


RI RRR RRR RE REE EEE RRR ER ERR 


*SBTTL START AND RESTART ROUTINES 
;* RESTART AT 200 TO CLEAR APT TABLES 


SLE R ERATED 


SEQ 0020 
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000350 START: @4SAVRE , SP ;SETUP STACK POINTER. 

000412 MO T,R3 CLEAR THE APT MAILBOX FROM $MAIL TO SDEVCT 
1$: ) ;CLEAR A MAILBOX LOCATION 

000400 ; DONE ? 


000042 a44 
RESTRT 


E 
000405 @ASTESTNe1 ;ARE WE RELOCATED? 
RESTRT ;BR IF YES= SINCE TPCRLF IS RELOCATED ALSO- 
006334 JS PC, TPCRLF PRINT TITLE 
046513 042501 . /CZKMAEO/ 


007744 RESTRT: MENDPRG ,R4 ;LOAD R4_ WITH THE ADDRESS OF THE END OF THE PROGRAM 
000346 MO AMSAVRS ,R3 ;CAUSE R3 TO POINT TO THE LOCATION SAVRS5 

(R3)+,R5 RESTORE R5 

(R3)+,SP AND RESTORE R6 JUST IN CASE IT IS A RESTART 

SP,RO PLACE THE STARTING ADDRESS OF THE TEST IN RO 
000340 #340,-(SP) SET HIGH PRIORITY FOR RTI 


RO,-(SP) 
:GO TO ‘‘START’’-MAY BE RELOCATED. 
71F RELOCATED SEE LOCATION SAVR6 FOR START. 


-SBTTL APT PARAMETER BLOCK 


RARER KEK KERR EERE EKEKEKEKEKEEKEEEKEEKEKEKKKEEKEKEKEEKKEK 


SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT 
SDI IICIOIIOIOIIOIOI ICI OICIOIOIOI IOI IOI IOI TOR IORI IAI AIA SAI IAISISISISSSSSSSSS 
3zSAVE CURRENT LOCATION 
7:SET POWER FAIL TO POINT TO START OF PROGRAM 
72FOR APT START UP 
3zPOINT TO APT INDIRECT ADDRESS PNTR. 
3zPOINT TO APT HEADER BLOCK 
72RESET LOCATION COUNTER 
ZIRE III IOICIDISIIOI IOI TOI IOI IOI IOI TOT TOT TOT OTTO TE TE TT TI TOE OTT OT TO TIE 
SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC 
; INTERFACE SPEC. 


SAPTHD: 

$HIBTS: . 0 3;TWO HIGH BITS OF 18 BIT MAILBOX ADDR. 

SMBADR: 7;ADDRESS OF APT MAILBOX (BITS 0-15) 

S$TSTM: . 7;RUN TIM OF LONGEST TEST 

SPASTM: 7;RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY) 

SUNITM: . ; ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT 
SETEND-$MAIL/2 ;;LENGTH MAILBOX~E TABLE (WORDS) 


me ee mk kk ek kk kk kk dd td od od 2 2 
CON OAMU EWR 0 OD NAUSWWN HO ODNAUEWNR = 


RONONONMONN No NoNOhy @ @ PR SP BP SP SM 


1 
1 
; 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
; 
1 
1 
1 


WYISS 


— Ss 
WWW 


REL=$TESTN+1 :1T WILL BE O IF THE PROGRAM IS IN THE LOWER 
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;CORE. BIT 7 OF THE BYTE WILL BE SET IF THE 
;PROGRAM IS_IN A RELOCATED STATE AND BIT 5 
SAPTHD ;WILL BE SET IF PARITY BITS ARE BEING TESTED 


MMAVA: THIS BYTE IS USED TO DETERMINE IF MEMORY 
;MANAGEMENT IS AVAILABLE OR NOT 


. =MMAVA+1 
TYPENB: ;THIS BYTE IS USED TO DETERMINE IF THE 
; TYPE OUT OF ERROR HAS BEEN ENABLED OR NOT 


=TYPENB+1 
$PRERR: THIS BYTE DETERMINES IF THE PROGRAM HAS FOUND 
7A PARITY ERROR 


. =$PRERR+1 
SADERR: ;THIS BYTE IS USED TO DETERMINE IF THE 
;PROGRAM HAS ENCOUNTERED ADDRESS ERROR 


. =$ADERR+1 
STRTIDI: 
-=STRTIDI+2 
LOWBNK : 
. =LOWBNK+2 
PASFLG: ;LOWER BYTE OF THIS WORD GIVES THE PASS NUMBER FOR 


THE SPECIFIC TEST WHEREAS THE UPPER BYTE 
HAS BEEN USED BY DIFFERENT TEST FOR DIFFERENT PURPOSES 


VRGRRKVVVSISVNRARANVSSBISALART ISS SOVKALUN ALS SHLSGEGALESHLEGE 


- =PASFLG+2 
- =ENDSTK+2 


ENDSTK: 


PBNK : ;HOLDS BANK UNDER TEST FOR ‘TST BNK XX’* PRINTOUT. 
DECWRD: 
-=DECWRD+2 


TYPCNT: .BYTE 0O ;THIS BYTE DETERMINES THE NUMBER OF WORDS 
F BE TYPED 


SAVKBB: .BYTE 0 THIS LOCATION IS USED TO SAVE THE CHARACTER 
;HIT BY THE OPERATOR 


177560 


377 ;BACKGROUND PATTERN WRITTEN TO MEMORY. 


: WORD 
: BEGIN-50 ;HOLDS LOWEST TEST ADDRESS WHEN RELOCATED. 


DIORA IOIISIISIOIOIDIIOISIOIIIOIUIDIOIIIOIOIIIDIOIIDISIIDIOIIIOOIOIDIIDIIIIIDEIIUNIOIDI ION fit 
;LOCATIONS TO BE MODIFIED IF LIMITS SET BY OPERATOR 

LOWTWO: 0 ;HOLDS BITS 17:16 OF LOW TEST ADDRESS 
LOWADD: 0 HOLDS BITS 15:0 OF LOW TEST ADDRESS 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
; 
1 
1 
1 
1 
: 
1 
1 
1 
1 
1 
1 
1 
1 
; 
1 
1 
1 
1 
: 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


ee el el ee he ee ek ek ek ed ek ed ed nd td ot od 6) 2 
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000330 000000 HIGHTWO: 0 ;HOLDS BITS 17:16 OF HIGH TEST ADDRESS 
000332 037776 HIGHADD: 37776 ;HOLDS BITS 15:0 OF HIGH TEST ADDRESS 


SERRA AERA RARER EERE ERE REE EEREEREERE EERE EEE ERERRRRREERERRRERR 


000000 SHIMAX: 0 ;HOLDS BITS 17:16 OF MAXIMUM AVAILABLE MEMORY 
017776 SMAXM: 17776 HOLDS BITS 15:0 OF MAXIMUM AVAILABLE MEMORY 


MAXMEM: .WORD ;MAXIMUM CURRENT VIRTUAL MEMORY UNDER TEST 


SAVMAX: .WORD 
SAVR4: .WORD 
SAVR5: .WORD 


3* SAVR6 POINTS TO WHERE THE PROGRAM STARTS EVEN WHEN RELOCATED. 
SAVR6: .WORD BEGIN ;CONTAINS START ADDRESS _— RELOCATED ALSO. 
;MAP 4 PARITY MODULES UNDER TEST 
TEST 6 STORES ERROR INFO HERE 
3 SAVE sp’ ee PARITY ERROR TRAP. 
AVE PSW DURING PARITY ERROR TRAP. 
NOTE-PARSP +PARPS ARE NEEDED SINCE THERE IS 
HS NOT ENOUGH ROOM ON THE STACK (500-452) AND 
3SO THE STACK MUST BE RESET IN THE PARERR ROUTINE . 
:IN THIS CRUDE FASHION. 


— 
—— 
AVS 


ct et td td = od 2 
BELKFE 


ee kt a ed a ed a nd ot ds 
Sesssrancs 
NOUBWN 


RANA 
UEWN oO 


3*364-400 IS USED AS A STACK AREA BY ERRCHK ROUTINE FOR ERROR HISTORY PRINTOUT 
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000400 -=400 
-SBTTL APT MAILBOX-ETABLE 


SLA RRR REAR R REE EERE REE REA EEREREREREREREREEEREERRRERE 


;zAPT MAILBOX 

: ;MESSAGE TYPE CODE 
77;FATAL ERROR NUMBER 
7: TEST NUMBER 

7zPASS COUNT 

2 DEVICE CGUNT 


GE LENGTH 
T ENVIRONMENT TABLE 
ENVIRONMENT BYTE 
; :ENVIRONMENT MODE BITS 
;ZAPT SWITCH REGISTER 
: 7USER SWITCHES 
sCPU TYPE, tt, ~ 5 
BITS IS-115¢pu T 
1/04=01, "Ai /05= 02,11/20=03,11/40=04,11/45=05 
11770208. PDQ=07 ,Q=10 
BIT 10=REAL TIME CLOCK 
BIT 9=FLOATING POINT PROCESSOR 
BIT 8=MEMORY MANAGEMENT 
3; ;HIGH ADDRESS.M.S. BYTE 
77MEM. TYPE,BLKA1 
MEM.TYPE BYTE =-- (HIGH BYTE) 
900 NSEC CORE=001 
300 NSEC BIPOLAR= 002 
500 NSEC — 003 
7 HIGH ADDRESS, ,BLK& 
MEM.LAST ADDR. =3 BYTES. THIS WORD AND LOW OF ‘‘TYPE’’ ABOVE 
: HIGH ADDRESS .M.S. BYTE 
M. TYPE /BLKA2 
‘MEM. LAST ADDRESS, BLK#2 
seat ADDRESS .M.S.BYTE 
37 7MEM. TYPE .,BLKA#3 
7 MEM.LAST “ADDRESS ,BLK#3 
3;HIGH ADDRESS,M.S.BYTE 
37 7MEM. TYPE JBLKAG 
7:MEM.LAST ADDRESS ,BLKA4 


RCRA EEREEKEEAEEEEKEREKEEKEEEKEEEKEKEEEEEEKEEEKEKKEK 


*SBITL BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. 


SEQ 0024 
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1293 


EES eer eer err eceer rere s 


= 2 
WSO NAW SW oO 


000450 


18-SEP-78 1 


177570 


000404 
022626 
012737 


105737 


—" 


005322 


000400 


000006 
000340 
000700 
177552 


000176 


000420 


000024 


000450 


11: re PAGE 25 
BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. 


M2 


SEQ 0025 


FARRAR EERE EERE EERE ERE RRREEREEEEREERERERERERERRKKEERERERERER 


;CHANGCS TO SWREG IF NO HARDWARE SWITCH REGISTER 


BEGIN: 


ONEPAS : 


TSTRP: 


23: 


3$: 
4$: 


6$: 


8$: 


SETSWR: 


2s: 
4$: 


5$: 


177570 


7 
~ eaten: 


(R1)+,(R4)+ 
Laon 


-(R1) 
RO, (R1) 


RO, (R1) 
6$ 
PC,FATERR 


RO 

4$ 

R1 

3$ 
#$MAIL,R1 

~ es 27 (R1) 


8$ 

#6,RO 
#340, (RO) 
#4$ ,-(RO) 
aSWR 


5$ 
(SP) +, (SP)+ 


ASWREG , AASWR 


a*$ENV 


SET UP STACK POINTER TO EQUAL BEGIN ADDRESS 


SAVE SP FOR FUTURE USE 
;PREPARE FOR ANY FUTURE POWER DOWN 


;PREPARE TO SETUP PARITY TRAP VECTOR 


:TO PARERR 
SAND PSW OF 340 
:IS THIS ee RELOCATED? 


CH I 
STHIS CODE IS RELOCATED SO GET TEST SIZE. 


31S THIS THE FIRST PASS? 

BRANCH IF YES (TEST TRAP CATCHER ADDRESSES) 

; GET THE TEST SIZE 

;LOAD R4 WITH THE ADDRESS OF THE END OF THE PROGRAM 


SAVE FROM 0000 TO BEGIN-30 AT END OF PROGRAM FOR NOW 


;PREPARE TO TEST THE TRAP VECTORS 
CHECK THE TRAP VECTORS FOR THE CAPABILITY 
OF HOLDING 0°S & 1°S 


71S THE DATA OK? 
;BRANCH IF YES 


3 *ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
jy **eee*kERROR NUMBER leanne 


71F WE HAVE NOT REACHED THE LOWEST MEMORY LOCATION 
; THEN REPEAT FROM 3$ 


RESTORE TRAP CATCHER ETC. 


SET UP TIME OUT TRAP PSW 
SAND THE RETURN ADDRESS 
re te mare REGISTER POINTED BY SWR EXIST ? 


;BRANCH 

RESTORE THE STACK POINTER 

SAND PLACE THE ADDRESS OF THE SWITCH REGISTER 
DESIGNED FOR THE COMPUTERS NOT HAVING HARDWARE 
2 SWITCH REGISTER AND RUNNING STAND ALONE 
RUNNING UNDER APT? 
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000714 
000716 


x 
w 


344 
345 
346 
34 
34 
34 


Muon MMW) 
SSISSSSSS SEES RES AIO MARA AABE EE 


18-SEP-78 11:5 


001403 
012737 


012703 


032777 
001047 


101372 
000401 
022626 
004767 
105737 


001416 
012710 


N 2 
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000422 000450 


177426 


BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. 


BEQ 


APTSIZ BRANCH IF NO 
MOV MSSWREG,@MSWR = ;SET SWR EQUAL TO APT SWITCH REGISTER. 


zAPTSIZ- THIS ROUTINE WILL SEARCH THE APT MEMORY ETABLE AND WHEN 

3A NON ZERO TYPE IS FOUND WILL SETUP TO TEST TO GIVEN HIGH ADDRESS. 

. ow IF APT DEFINES SIZE THE LOW TEST ADDRESS MUST=00000. (DUE TO ETABLE FORMAT) 
2FLOW; 

: Fe oe tn prot ,1) TYPE NON ZERO THEN GET APT HIGH ADDRESS AND EXIT. 
ZNOTE; THE MEMORY TYPE IS IGNORED SINCE ALL TESTS ARE RUN REGARDLESS OF MEMORY TYPE. 


APTSIZ: MOV POINT R3 TO MAXMEM. 
MOV MAX 7 IN CASE NO SELF SIZING DONE. 
MOV IN CASE NO SELF SIZING DONE. 
TSTB ;DOES APT ALLOW SELF SIZING? 

BRANCH IF YES 


#SMTYP4+4 ,R1 POINT R1 TO BLOCK TYPE 4(+4) 
#4,R1 ;POINT R1 TO NEXT BLOCK TYPE. 

(R1) :1S THE BLOCK TYPE NON ZERO? 

2s s;BRANCH IF YES (MEMORY EXISTS) 

R1 ,ASMTYP1 z;ALL APT BLOCK TYPES BEEN CHECKED? 
1$ BRANCH IF NO 


;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
yxaekkkERROR NUMBER 2eexa«8 


GO SET MAXIMUM APT ADDRESS INTO SMAXM + SHIMAX 
GO SET MAXIMUM APT ADDRESS INTO HIGHADD+HIGHTWO 
; TYPE THE SIZE OF MEMORY UNDER TEST 


;USER DEFINED MEMORY TEST BOUNDARIES?? 
;BRANCH IF YES (DON'T SIZE MEMORY) 


PC,FATERR 


2$: PC,GETADR 

J PC,,GETADR 
BRIPSZ: TYPSIZ 
TRYSR: 


#100, aSWR 
TYPSIZ 


SETUP R1 AND R4 TO THE LOWEST ADDRESS OF MEMORY 
SET UP RETURN ADDRESS FROM TIME OUT TRAP TO 4$ 
[WRITE A MEMORY LOCATION INTO ITSELF AND TRAP IF NXM 
SADD 2 TO THE ADDRESS POINTER 

[CHECK IF BEYOND 30k MEMORY BOUNDARY 

KEEP ON SIZING UP THE MEMORY UNTIL NXM TRAP 

(TIME OUT TRAP) IS ENCOUNTERED 

5$ ;OR 30K BOUNDARY REACHED 


(SP)+,(SP)+ RESTORE THE STACK POINTER 

PC ,MEMMNG ; SERVICE MEMORY MANAGEMENT IF IT IS AVAILABLE 
;AND IF IT HAS TO BE TESTE 

fem :SEE IF a "ee MANAGEMENT HAS TO BE TESTED 

#8$, (RO) 


SLFSIZ: R4,R1 
MO #4$, (RO) 
2$: (R1),(R1) 


#2,Ri 
#170000,R1 
2$ 


71F NO MEM. MANG. THEN GO TO 12$ 
SET UP THE RETURN ADDRESS FROM TRAP TO 8$ 
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1378 001070 gee 020000 — ;BEGIN CHECKING MEMORY ABOVE 28K 
1378 022626 8$: (SP) +, (SP)+ RESTORE STACK POINTER 
022701 160000 #160000 ,R1 71F R1 DID NOT READ ALL THE LOCATIONS POINTED BY 
[PAGE ADDRESS REGISTER 6 THEN IT HAS REACHED THE 
[MAX IMUM eat a MEMORY 
12$ 7 IN WHICH CASE GO TO 12$ 
172352 04172352,R2 [PREPARE TO UPDATE MEMORY MANAGEMENT REGISTERS 
005742 fas PC .MMREG OTHERWISE GO TO UPDATE MEM. MANG. REGISTERS 


6$ 
~(R3) ,=(R1) CAUSE R3 TO POINT TO LOCATION $MAXM AND R1 
3;TO THE MAXIMUM AVAILABLE MEMORY 
006106 PC ,PUTADR [GO TO THE SUBROUTINE TO PLACE THE ADDRESS IN R1 
AT LOCATIONS SMAXM AND SHIMAX 
~(R3) ,~(R3) E R3 POINT TO HIGHADD 
PC ,PUTADR SPLACE THE” ADDRESS IN R1 AT LOCATIONS HIGHADD 


7 AND 
-(R3) 
-(R3) ;CLEAR THE LOCATION LOWADD 


C -(R3) AND LOWTWO 
TYPSIZ: MBUSER, (RO) + :SET UP VECTOR FOR ANY FUTURE TRAP 
MO R4,R3 SET aA, POINT TO THE LOWEST AVAILABLE MEMORY 


‘POLAT 
#LOWTWO,R1 


SRERERESS 


BPSSSSEE 


cl ae a a ae a a ee a cd a ca ce cd a ed ed ee 
BSS 
BSS 


PC,PCRLF TYPE CR/LF 
J PC ,OCTTYP TYPE LOW TEST ADDRESSE (LOWTWO+LOWADD) 
TYPMEM: PC, $TYPE ; twee ' 


/@/ 


J PC, ,OCTTYP ; TYPE HIGHEST TEST ADDRESS (HIGHTWO+HIGHADD) 
SETSTK: #HIGHTWO,R3 ;MAKE R3 POINT TO THE HIGH ORDER BITS OF TOP ADDRESS 
J PC,$GTSIZ ; GET THE BITS 13-17 e THE TOP ADDRESS 
[PLACED IN BITS 0-4 OF R2 
R4,R1 7SET R1 TO LOWEST TEST ADDRESS 


#18. ,R4 ;APPEND THE ERROR STACK FOR THE MEMORY UNDER 
R2 ; TEST TO THE END OF THE PROGRAM 


4$ 
167776 000336 Cerra 2 aya M “ a IS A 30K SYSTEM 


000022 #18. ,R4 :SAVE ANOTHER BANKS WORTH OF ERROR STACK 
000310 : R4 ,@#ENDSTK [SAVE THE ADDRESS OF THE END OF THE ERROR STACK 
: aT ae SCLEAR THE ERROR STACK 


6$ 
157776 #157776, @4#MAXMEM ;SET MAXMEM TO MAXIMUM VIRTUAL ADDRESS 
lap ; TESTING MEMORY MANAGEMENT? 
BRANCH IF YES (GO SAVE LOADERS AT TOP OF VIRTUAL MEMORY 
170000 MP tr) #170000 31S THE VIRTUAL ADDRESS ABOVE 167776? 
SAVLDR BRANCH IF YES (GO SAVE LOADERS) 
000002 MO (R3) ,2(R3) OTHERWISE MAKE THE CONTENTS OF LOCATION MAXMEM 
;EQUAL TO THE MAXIMUM AVAILABLE MEMORY 
ZAND FALL INTO SAVE LOADERS. 


006114 SAVLDR: JSR PC,CLRMM ; DISABLE THE MEMORY MANAGEMENT UNIT 
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001276 005723 TST (R3)+ MAKE R3 TO POINT TO THE LOCATION MAXMEM 
001300 011305 MOV (R3) ,R5 :R5 CONTAINS THE ADDRESS OF MAXIMUM AVAILABLE MEM. 


IF ONLY 4K BEING TESTED DON'T SAVE LOADERS 


SEQ 0028 


020527 


00100 
021327 
103411 


012705 


020405 
103403 


017776 
000276 
000042 
000042 
005674 


000346 
006032 


000324 
157776 


010000 
004540 


003514 
177776 
000405 


000322 
017776 
017776 


177042 


2$: 


4$: 


TSTREL: 
TSTSIZ: 


1$: 


R5 417776 
4$ 
#276,R5 
arse 


2$ 
_ 


#<1502.*2>,R5 


(R5)+ eng 
R5,(R3) 


2$ 
(R3) +, (R3)+ 
R4, (R3)+ 


R5 ,@ASAVRS 


2$ 
(R3) ,4157776 


4$ 
#10000 ,aSWR 
PC,FATERR 


TSTMM 
R4,(R3)+ 


6$ 
-2(R3) ,R4 
(R3)+ 


8$ 

(R3) ,R5 
8$ 

(R3) ,R5 
~— 


O$ 
@ARELBOT ,R4 
R5,417776 


9$ 
#17776,R5 
R4,R5 

10$ 


ONLY TESTING 4K MAX? 
BRANCH IF YES (DON'T SAVE LOADERS) 


;PREPARE TO SAVE 300 BYTES OF THE LOADERS 


31S THE PROGRAM RUNNING UNDER ACT OR XXDP ? 
IF NOT THEN GO TO 


0 2$ 
SARE WE RUNNING UNDER XXDP CHAIN MODE? 
“SAVE 1500. WORDS FOR XXDP CHAIN MODE 
TSAVE LOADER 


;SAVE_ THE CONTENTS OF LOCATION MAXMEM IN SAVMAX 
AND THE CONTENTS OF R4 AT SAVR4 


SAVE HIGHEST VIRTUAL ADDRESS+2 
:GO TO DISABLE MEMORY MANAGEMENT UNIT 
;SET RS BACK TO HIGHEST VIRTUAL ADDRESS 
[PREPARE TO LOAD R4 AND R5 WITH THE MEMORY BOUNDRIES 
IF THE BITS 16,17 OF THE LOWEST LOCATION UNDER 


TTEST ARE NON ZERO 


; THEN GO TO 2 


$ 
SIF THE LOWEST LOCATION UNDER TEST IS — THAN 


3157776 THEN GO TO TEST MEMORY MANAGEMENT 


31S MEMORY MANAGEMENT SELECTED? 

YES ALL IS WELL 

;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
yxxeeexERROR NUMBER 3exaane 


:GO TO TEST MEMORY MANAGEMENT 
; COMPARE TOP OF 
;LOWEST LOCATION UNDER TEST 


PROGRAM (WITH SAVED LOADERS) TO 


;ADJUST R4 TO POINT TO THE LOWEST LOCATION UNDER TEST 


:1F BITS 16-17 OF HIGHEST LOCATION TO BE TESTED 
ARE NON ZERO THEN GO TO 8$ 

“OTHERWISE SEE IF THE HIGHEST LOCATION TO BE 

: TESTED IS HIGHER THAN HIGHEST VIRTUAL ADDRESS 

iIF atte co GO TO 8$ 


SMODIFY R5 

7 ARE ¥ oe ? 

:SET BOTTOM TEST ADDRESS WHEN RELOCATED. 
BANK 0? 


WE RELOCATED IN 
“BRANCH IF YES 


SELSE SET HIGH MEMORY UNDER TEST=4k 


31S LOW LIMIT LOWER THAN HIGH LIMIT? 
;BRANCH IF YES 
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004767 004454 JSR PC,FATERR 7*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
000004 4 yeeeeeeERROR NUMBER 4eannee 


012703 000342 10$: MOV ASAVMAX ,R3 
3 MOV (R3) ,~(R3) ;RESTORE THE CONTENTS OF MAXMEM 
000002 MEMTST: ADD #2,(R3) MAKE THE CONTENTS OF MAXMEM = MAXIMUM AVAILABLE 
b + 
TST (R5)+ AND SET R5=MAX MEMORY+2 


;CLEAR MEMORY UNDER TEST 


CLRMEM: MOV R5,RO ;MOVE HIGH ADDRESS TO RO 
2$: L -(RO) SBEGIN CLEARING THE MEMORY FROM THE TOP 
ma UNTIL THE BOTTOM IS REACHED 
000001 #1,R2 :SET R2 TO ENABLE PARITY MODULE CODE. 
005754 PC,PARITY ENABLE PARITY IF WANTED AND AVAILABLE. 


000316 ATR 
ner WRITE SWAPPED BAKPAT IN LOCATION SWAPAT 
176676 @SWR ,R2 ;LOAD R2 WITH THE OPTIONS STORED AT S$SWREG 
177760 #177760,R2 ONLY LEAVE THE LOWER 4 BITS OF S$SWREG IN R2 TO GO TO 
;THE TEST # SPECIFIED CDEFAULT IS TEST#OJ 


®&N 


z;ENTER HERE FRO 7STSCP ROUTINE AT END OF SUBTEST 


005037 CONT: CLR @APASFLG ; INIT SUBTEST PASS FLAG. 
110237 R2,Q4$TESTN ;SET UP STESTN WITH THE TEST NUMBER GOING 
;TO BE EXECUTED 
R4,R1 ;LOAD R1 WITH THE LOWEST LOCATION UNDER TEST 
R4,RO zPLACE THE ADDRESS OF THE LOWEST LOCATION UNDER 
TEST IN RO 
i ZAND IN R3 


VLSGanankwrn=os 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


AAAMAMMAW MAMMA 


MONINNY  @ A PP Os es SS 
wW 


PC R2 
TBL~. (R2) ,PC ;GO TO THE TEST 
;STORED IN BITS 0-3 OF SWITCH REGISTER 


RELATIVE ADDRESS 
sRELATIVE 
;RELATIVE 


RELATIVE 

RELATIVE 

RELATIVE TEST 
RELOC~TBL RELATIVE ADDRESS ROUT! 


ZRVBReVVTeTes 
3S PNAUEWN-O 


RELOC' 
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3R5 IS POINTING TO THE TOP OF THE MEMORY TO BE TESTED+2 
3R4 & RO ARE POINTING TO THE LOWEST ADDRESS OF MEMORY TO BE TESTED 
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SCOPE ROUTINE 


PROGRAM COMES TO THIS ROUTINE AFTER COMPLETION OF EACH TEST AND 
IF CNTRL=C_ TYPED GOTO SS oe, meee TYPE ROUTINE. 

IF SR= 2000 (BIT10) THEN HA 

IF SR= 40000 (BIT14) i LooP ON TEST DEFINED BY SR BITS<3:0> 
ELSE CONTINUE TO NEXT TEST 


AAA ANAT 
Be Be Be Be Be Be Be Be Be Be 
aeeneenentenetes, 


DAA A A AUT 
Sse NOUS WR 


105737 000420 TSTSCP: TSTB ARE WE RUNNING UNDER APT? 
BNE C ;1F SO THEN GO TO CNTSCP 
006022 PC, CHECKC ZTEST FOR CONTROL-C AND IF TYPED GO 

[PRINT ERROR HISTORY AND HALT AT FATHLT. 

113702 000404 CNTSCP: @ASTESTN,R2 PLACE THE TEST NUMBER IN THE LOWER BYTE OF R2 
SINCE THERE ARE LESS THAN 377 TESTS UPPER BYTE 
SOF R2 WILL BE 0 

005237 000410 @FSDEVCT ;TELL APT WE ARE STILL RUNNING OKAY 

032777 002000 176562 oe aSwR 1S THE PROGRAM GOING TO HALT AFTER EACH TEST? 

001401 B TSTG 31F NOT THEN GO TO 2$ 

000000 SWHAL T : ZHALT AT END OF TEST SWITCH SET. 


032777 040000 176550 TSTGO: #40000 ,aSWR 31S THE PROGRAM GOING TO LOOP ON TEST 
BN — :1F SO THEN GO TO THE STARTING OF THE SAME TEST 


RRR 
w= 


CONT :GO TO CONT AND CONTINUE EXECUTING THE NEXT TEST 
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TEST FOR PROPER BANK SELECTION 


DDSI IOS IIDISIDIOIIISIIINIOISIIIOIIIIIOIIIDIOIUIDIOIIDIOIIOIUIIOIOIIOITIOIOI IOI TOIT TOT TE 
s*TEST 0 TEST FOR PROPER BANK SELECTION 

7*(1) THIS TEST ASSUMES THAT THE MEMORY IS IN A STATE 
O*S AND RO HAS THE ADDRESS OF THE LOWEST 


— 
754 SEQ 0032 


105737 
001403 
004767 
000005 
012703 


020311 
001004 
012767 
000403 
012767 


020105 
103736 
105737 


000404 
004234 


177777 


000006 


000007 


000301 


000010 


003600 


000350 
020000 


000010 


iéT0: 


.* OF ALL 


7* 
3*(2) 


-* 


* 
¢#(3) 


LOCATION UNDER TEST 
IT CHECKS FOR PROPER BANK SELECTION BY WRITING 
1°S IN A LOCATION AND CHECKING FOR O'S IN THE SAME 


LOCATIONS OF OTHER 4K_BANKS OF 


THE MEMORY 


CI1.E. LOCATIONS LIKE 7766 AND 27766 ETC.J 
THIS TEST ALSO CHECKS TO SEE THAT NONE OF THE NON EXIST- 
ING BANK RESPOND WHEN THEY ARE ADDRESSED 


ia potiahenthdaenereasesaatianadhnessensseeuntbansenaanaeshniiel 


@FSTESTN 
.+10 
PC,SEQERR 


#177777 ,R3 
R4,R1 
R3, (RO) 
0,R1 


(R1) 
5$ 
R3,(R1) 


3$ 
#6,12$ 
10$ 


#7,12$ 


RO,-(SP) 
@4SADERR 


11$ 
R3,(R1) 

$ 
#10,12$ 
RO,-(SP) 
R3,RO 
PC,ERROR 
(SP)+,RO 
@A4SAVRE, SP 
#20000 ,R1 
R1,R5 

2$ 
a4$ENVM 


;*ERROR* SETUP ERROR NO. 
;***kkkERROR NUMBER A7 keener 
7SAVE RO ON STACK 

Z;AN ADDRESSING ERROR IS SUSPECTED 


;CHECK (R1) FOR ALL 1°S 
;*ERROR* SETUP ERROR NO. 
y***x%kkERROR NUMBER A1Oxxxnn 

SAVE RO ON STACK 

;GO TO THE ERROR SUBROUTINE 

;ERROR NUMBER TO BE REPORTED WILL BE PLACED HERE 
;RESTORE RO 


RESTORE THE STACK POINTER 


CHECK FOR PROPER TEST SEQUENCE 


;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
;*****kERROR NUMBER 


Sxekane 


;R1 = ADDRESS OF vin LOCATION OF MEMORY UNDER TEST 
SET ALL THE BITS AT (RO) 
71S RO POINTING TO THE SAME MEMORY LOCATION AS R1 


SIN WHICH CASE CHECK FOR ALL 1'S AT (R1) 
OTHERWISE CHECK (R1) FOR ALL O'S 


31F R1 IS NOT EQUAL TO RO AND (R1) 
;DOES NOT CONTAIN ALL 0°S THEN 
CHECK TO SEE IF (RO) = (R1) 


;*ERROR* SETUP ERROR NO. 
:*xkkkkxERROR NUMBER #6xeaxee 


IN 12% 


IN 12$ 


IN 12$ 


;CAUSE R1 TO POINT TO THE SAME CHIP 

[LOCATION IN THE NEXT 4K BANK OF MEMORY 

[BY ADDING 1 TO THE 14TH BIT OF ADDRESS IN R1 

; COMPARE R1 WITH THE HIGHEST MEMORY 

[LOCATION WHICH IS STORED IN R5 

71F R1 LESS THAN RS THEN REPEAT THE TEST FROM 2$ 


;HAS APT INHIBITED SIZING? 
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CZKMAE .MAC 
002042 
002044 
002052 
002054 
002060 


100432 
032777 
001026 


020127 
101016 


020137 
103755 


012702 
012722 
005012 
005010 


062700 


020005 


103672 
000635 


000100 
157776 
000340 


000006 
000340 
177714 


004040 


000004 
000006 


18-SEP-78 
754 


176376 
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BM! 
BIT 


H 3 
TEST FOR PROPER BANK SELECTION 


8$ 
#100, a5WR 
8$ 


R1,4157776 
6$ 


R1,@4MAXMEM 
5$ 

#6,R2 

#340, (R2) 
#5$-.-6,-(R2) 
PC, (R2) 


(R1),(R1) 
PC,FATERR 


#4,R2 
#6,(R2)+ 
(R2) 

(RO) 
#20000,R0 
RO.RS5 


1$ 
TSTSCP 


SEQ 0033 


;BRANCH IF YES (DON'T TEST NON-EXISTENT MEMORY) 
HAS USER INHIBITED SIZING? 
BRANCH IF YES (DON'T TEST NON-EXISTENT MEMORY) 


SEE IF R1 HAS CROSSED 28K BOUNDRY OF VIRTUAL ADDRESS 
3 IN WHICH CASE GO TO 6$ 

:SHOULD BE LEFT AS IS FOR 30K SYSTEMS (WHICH USE 16K CHI 
1S Ri LO LOWER THAN THE MAXIMUM AVAILABLE 


Y 
| so THEN GO TO 5$ 

E R2 POINT TO TRAP VECTOR+2 FOR NXM 
ser PSW TO 340 
:SET UP RETURN ADDRESS FROM TRAP TO 5$ 


TRY TO WRITE TO NON-EXISTENT MEMORY (SHOULD TRAP) 
3 *ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
j**eee ERROR NUMBER 11**0008 


;RESTORE TRAP VECTOR 


;CAUSE RO TO POINT TO THE SAME CHIP 

;LOCATION IN THE NEXT 4K MEMORY BANK 

;BY ADDING 1 TO THE 14TH BIT OF ADDRESS IN RO 
; COMPARE RO WITH THE HIGHEST MEMORY 

LOCATION WHICH IS STORED IN R5. 

IF RO LESS THEN REPEAT THE TEST 
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FERRARA REE AERRERERERERERERERER EEE 


s*TEST 1 CHECK DI/DO LINES 
(1) eg CHECKS 
-% 


RRR KEREKEKEKKKK 


THE me LINES BY SHIFTING 


THE WORD DIRECT 


MAAS SSASA£AS SE SALASAS SALAD AS SS GS | 


122737 000001 000404 TST1: CMPB  #1,a#$TESTN 


.+10 
003774 PC,SEQERR 


REE EERRREEEKEEKEKERKEEKK 


CHECK FOR PROPER TEST SEQUENCE 


7 *ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 


y*eeeekERROR NUMBER 12e%e%08 


000001 


R2 
177776 ag -RO 


006100 RO 
103757 2$ 


062701 #20000,R1 


SET R2=1 
;MOV_1 AT LOCATION (R1) 
COMPARE R1 WITH THE CONTENTS OF LOCATION (R1) 


;*ERROR* REPORT ERROR MESSAGE 
+ keke KERROR NUMBER 13%*%*xx«% 


zARE WE SHIFTING A_O IN DATA DIRECTION? 
71F SO THEN GO TO 5$ 

[SHIFT THE 1 BROUGHT IN AT 1$ IN 

SDATA DIRECTION 

IF THE 1 HAS NOT BEEN SHIFTED THRU 

[THE 16 DATA BITS THEN REPEAT FROM 2$ 
INITIATE SHIFTING OF O IN DATA DIRECTION 


SET C BIT 
SHIFT A_O 16 TIMES IN DATA DIRECTION 


71F THE 0 HAS NOT BEEN SHIFTED THRU 
THE 16 DATA BITS THEN REPEAT FROM 2$ 
SOTHERWISE GO TO THE NEXT BANK OF 


74K MEMORY AND REPEAT THE TEST 


020105 R1,R5 
103750 1$ 
000737 ENDO 
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OA mia nen pnt eaperaegr ne yaeignnnmgerar sens 
s*TEST 2 TEST MCMORY FOR HOLDING DATA AND BYTE SELECTION 

37*(1) ng I TEST CHECKS THE MEMORY FOR THE CAPABILITY 

3* OF HOLDING 1°S AND 0'S BY WRITING A BACKGROUND 

:* OF BAKPAT AND READING IT 

7*(2) MEMORY IS WRITTEN USING A BYTE AT A TIME 

37*(3) STEPS 1 & 2 ARE REPEATED WITH A SWAPPED BACKGROUND PATTERN 
2G IO ISIEISOISIS ISIS IOIISISIOISISIIOIIOIDISIOISI OI DIOIDIDIOIOIIOIITIOIIOIOI IO 


122737 000002 000404 TST2:  CMPB #2 ,QASTESTIN CHECK FOR PROPER TEST SEQUENCE 


33 


.+10 
003674 PC,SEQERR ;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
yxeeeekERROR NUMBER 14e%8008 


NNNANASSGS 


> > me > > i me me Ph P| 
WOONAUSWN—O 


000316 2 ea -RO 
000317 SFOMPAT +H ,(R1)+;WRITE THE MEMORY WITH THE WORD STORED IN BAKPAT 
1$ 


RO,-(R1) ; TEST THE MEMORY TO SEE IF IT CONTAINS 
;THE WORD STORED IN BAKPAT 


RRNA 
Wr 


8$ 

#2,R 

SrBAKPATHT, .~(R1);CHECK FOR BYTE SELECTION PROBLEM 
ee: AGAIN CHECK FOR BYTE SELECTION PROBLEM 


6 
@4SADERR PREPARE TO INFORM THAT IT IS ADDRESSING ERROR 
#1,R1 ;MAKE THE ADDRESS IN R1 EVEN 
PC,ERROR ;*ERROR* REPORT ERROR MESSAGE 
+ keke kKERROR NUMBER 15**«x«% 


R1,R4 eKEEP ON TESTING THE MEMORY UNTIL 

2$ R1 EQUALS THE LOWEST ADDRESS 
@ABAKPAT SCHANGE THE DATA PATTERN 

1$ TIF THE DATA PATTERN DOES NOT HAVE LOW 
— ; BYTE =0 THEN FALL THRU 


7 THE TEST LEAVES BAKPAT LOCATION THE SAME AS IT WAS IN THE BEGINNING 


NN 
NIN 


aay 


PP Pe 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
: 
7 
1 
1 
1 
1 
1724 
1725 
1726 
1727 
1728 
1 
, 
1 
1 
1 
1 
1 
1 
1 
: 
1 
1 
1 
1 
1 


NARRA 
Whoo 


— 
~ 
~ 
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FLARE ARERR EERE ERE EERE RAE ERAERE RRR EREREEREEREREREEREERER 


DUAL ADDRESS TEST A 
THIS TEST CHECKS FOR DUAL ADDRESSING PROBLEMS BY WRITING A 
GR OF BAKPAT. 


BACK 

STARTING FROM THE LOWEST OT IN THE BANK THE TEST WRITES A 
LOCATION WITH SWAPPED BAKPA 

READS THE MEMORY FOR PROPER T CONTENT 

SHIFTS A_1_ ALONG THE ADDRESS DIRECTION AND REPEATS STEPS 1-3 
REPEATS STEP 1-4 FOR EACH 4K BANK 


. 
5 RRA EERREREREEEEREEERERERERREREREEERKEE REE ER ER 


heel ae 000003 000404 7573: oo CHECK FOR PROPER TEST SEQUENCE 


.+ 
— PC, SEQERR ;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
6 ye*eeeeERROR NUMBER 16888888 


R3 
000120 : PC, @4WRTMEM ; WRITE MEMORY WITH THE BACKGROUND STORED 
zAT LOCATION BAKPAT 


R2 
R3.R2 :MAKE R2 POINT To THE MEMORY BANK POINTED BY R3 
16$ 


O NOTHING 
F R2 IS HIGHER THAN THE oo LOCATION TO BE 
TESTED THEN EXIT THE TEST 

SOTHERWISE WRITE THE COMPLEMENT OF BAKPAT IN 
[THE LOCATION POINTED BY R2 


71F R1 IS POINTING TO A LOCATION LOWER THAN R4 
; THEN GO TO 12$ 


CHECK THE MEMORY FOR CORRECT DATA 


3 4 R1 IS NOT = TO R2 + aa (R1) SHOULD HAVE 
THE SAME WORD AS BAKPAT 
12$ “IN WHICH CASE GO BACK TO 12$ 
#17,22$ s*ERROR* SETUP ERROR NO. IN 22$ 
+ e&&#* ERROR NUMBER #17xxxxx% 
RO,-(SP) *PLACE RO ON THE STACK 


(SP) 

(SP)+,(R1) sIF (R1) IS NOT = RO THEN SEE IF IT IS SAME 
SAS S A SWAPPED RO 

9S :1F NOT THEN A SUSPECTED DUAL ADDRESSING PROBLEM 
FOR THE BITS THAT ARE DIFFERENT IN RO AND (R1) 
OTHERWISE THERE IS DUAL ADDRESSING FOR THE 
S ENTIRE WORD 

#20,22$ 7 *ERROR* SETUP ERROR NO. IN 22$ 
+ xe*#* ERROR NUMBER #20 «nxn 

@A4SADERR Z ADDRESSING PROBLEM IS DETECTED 


RO,~(SP) 5 RO 
R2,RO T RO=GOOD ADDRESS FOR ERROR REPORT 
PC ERROR 60 TO THE ERROR SUBROUTINE 
RROR NUMBER TO BE REPORTED WILL BE PLACED HERE 
(SP)+,RO RESTORE RO 


1773 
1774 
1775 
1776 
1777 
1778 
1779 
1780 
1781 
1782 
1783 
1784 
1785 
1786 
1787 
1788 
1789 
1790 
1791 
1792 
1793 
1794 
1795 
1796 
1797 
1798 
1799 
1800 
1801 
1802 
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RO, (R1) sRESTORE (R1) 
000316 en :IF THE CONTROL CAME HERE FROM 15$-2 THEN 


11$ ; RETURN y A 11$ 

RO >MAKE RO S. AS SWAPPED BAKPA 

RO, (R1) s1F R1 = 22 7 THEN (R1) SHOULD CONTAIN A WORD 
EQUAL TO SWAPPED RO 

7 IN WHICH CASE GO BACK TO 11$ 

+ *ERROR*® SETUP ERROR NO. IN 22$ 
jasee*sERROR NUMBER #21 exw 


AND GO TO 8$ 
RESTORE RO TO BAK 
; TAKE OUT THE BANK PADDRESS FROM THE ADDRESS IN R1 
TIF R1 IS 0 THEN PLACE A 1 IN R1 
ZOTHERWISE GO TO 13$ 


BESeoe 


11$ 
000021 177746 #21,22$ 


0 C0 C0 Co 00 CO C0 Co CO CO 
a ee ad cad ad aed ed ad ed 
OONAUSWN—O 


ec el ed ed od ed 


;1F R1 IS LESS THAN A 4K BOUNDRY 
+ THEN REPEAT FROM 7$ 


8 


0602 

020337 
103673 
000337 
001656 
000654 


R2 
R2,420000 
6$ 

R2,R3 
R3,Q4MAXMEM 
4$ 

@ABAKPAT 
TST3 

END2 


sRESTORE (R2) TO BAKPA 
[TAKE OUT THE BANK ADDRESS FROM THE ADDRESS 
i STORED IN R2 
F R2 = 0 THEN MOVE A 1 TO R2 
‘OTHERWISE GO TO 18$ 


SHIFT A ONE IN THE ADDRESS WORD 
is o ADDRESS IN R2 MORE THAN THE BOUNDRY 


31F NOT THEN GO TO 6$ 
TOTHERWISE MAKE R3 POINT TO THE NEXT 4K BANK 


ZIF R3 IS POINTING TO A BANK THAT IS LOWER 
3 THAN MAXMEM 
; THEN REPEAT FROM 4$ 


REPEAT THE TEST WITH SWAPPED BAKPAT ONLY IF 
THE LOWER BYTE OF BAKPAT IS 0 
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LRA RRR AA EERE ERAAAA RR EREERAARERER ERR RAEERERERRRR  e 

s*TEST 4 DUAL ADDRESS TEST B 
7*(1) THIS TEST CHECKS FOR DUAL ADDRESSING BY WRITING 
s* AND READING THE ADDRESS IN THE Np AND THEN 
3* WRITING AND READING ADDRESS COMPLEMENT 

"neha egg ye og oer ag nag en me a 


learnt 000004 000404 TST4: io tie CHECK FOR PROPER TEST SEQUENCE 


.+10 
003316 PC, SEQERR ;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
22 i aeeee®ERROR NUMBER 22e8eene 


R3 
R1,RO 
R3 z1F R3_IS -74¥ 4 THEN STORE THE ADDRESS 
2s 7 IN THE LOCAT 
RO S OTHERWISE STORE COMPLEMENT 
RO,(R1)+ [OF THE ADDRESS 
105 R1,R5 [UNTIL THE HIGHEST MEMORY LOCATION IS REACHED 
103771 1$ 
syrah arta CHECK THE LOCATION FOR THE CORRECT CONTENTS 
105237 @4SADERR i a ADDRESS PROBLEM RATHER THAN 


PC,ERROR i SERROR* REPORT ERROR MESSAGE 
+ &##8* ERROR NUMBER 23xxaxne 


R1,RO 


#2,RO0 ;CHECK THAT THE rye x IS STORED AT 
R3 [LOCATION IF R3 IS NOT O 
5$ SOTHERWISE CHECK FOR 


RO ZADDRESS COMPLEMENT 
R1,R4 


3$ 

#1 ,@APASFLG SET PASFLG FOR ERROR REPORT. 

R3 Z COMPLEMENT THE CONTENTS OF R3 

1$ SREPEAT TST3 IF R3, IS NON 0, ENABLING ADDRESS 

— ; COMPLEMENT TO BE WRITTEN AND READ, OTHERWISE FALL THRU 
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5 ee 


1 
1881 s*TEST 5 MARCHING 1°S AND 0°S 
1 ;*(1) oe 348 WRITES A BACK GROUND OF THE WORD STORED 


1884 READS EVERY LOCATION FOR CORRECT DATA, SWAPS BYTES 
1885 ;* AT THE LOCATION AND PROCEEDS IN MAX. TO MIN 

886 ed DIRECTION OF MEMORY LOCATIONS. 

1887 ; READS EVERY LOCATION FOR SWAPPED BAKPAT PATTERN 

1888 7 WRITES BAKPAT BACKGROUND IN THE LOCATION AND PROCEEDS 
1889 s* IN MIN. TO MAX. DIRECTION 

REPEATS STEP 2 GOING IN MIN. TO MAX. DIRECTION 
REPEATS STEP 3 GOING IN MAX. TO MIN. DIRECTION 


8 REAR REEEEKEEEEREKEREEEREERERERKEEEERREARRREREREEEEKREKEKEKEEKKEKEEKEKE 


122737 TSTS5: CMPB 4#5,a#STESTN ZCHECK FOR PROPER TEST SEQUENCE 


33S Eg 


-+10 
PC, SEQERR ;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
y*x*teeexERROR NUMBER 24%e0008 


PC, @4#WRTMEM +60 TO WRITE THE aa WITH A BACKGROUND OF THE 
WORD STORED IN BAKPAT 
RO,-(R1) “READ THE CONTENTS OF LOCATION POINTED BY R1 
3$ :TO SEE IF IT HAS THE SAME VALUE AS RO 
PC,ERROR + *ERROR* REPORT ERROR MESSAGE 
+ eek ee KERROR NUMBER 25xxxxnx 


SEER ERE 


£88 


RO 
RO, (R1) SWAP THE BYTES AT (R1) 
(R1),RO TREAD (R1) FOR CORRECT VALUE 


4$ 
PC,ERROR 3 *ERROR* REPORT ERROR MESSAGE 
+ xe8*#kERROR NUMBER 26%*%%x%% 


RO SWAP THE BYTES OF THE REGISTER 
[CONTAINING BACKGROUND PATTERN 

9$ TIF THE LOWER BYTE OF THE REGISTER 
31S NOT 0 THEN THE PROGRAM IS READING 
; THE MEMORY TO CONTAIN A BACK GROUND OF 


;BAKPAT AND WRITING THE SWAPPED WORD 
7 IN WHICH CASE GO TO 9$ 


;R3 WAS 0 WHEN THE PROGRAM ENTERED 
:THIS TEST, AND IT IS NOT ALTERED UNTIL PASFLG=3 
IF R3 EQUAL 0 THEN THE PROGRAM IS 
;READING/WRITING MIN. TO MAX. OTHERWISE 
z1T IS GOING IN MAX. TO 1") DIRECTION 
zI1F R3 IS NOT CLEAR THEN GO TO i 

0627 : [OTHERWISE ADD 2 TO THE CONTENTS OF R1 

020105 : COM wp ay WITH THE MAX. MEMORY LOCATION TO 


103006 8$ 7I1F R1>RS THEN GO TO 8$ OTHERWISE 
020011 : RO, (R1) SREAD (R1) FOR THE CORRECT DATA 
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001757 BEQ 3$ ; WRITE COMPLEMENT OF THE DATA FOUND AT (R1) 
SAND REPEAT UNTIL R1 > R5 

004767 2 PC,ERROR ;*ERROR* REPORT ERROR MESSAGE 

000027 2 *e#eeRERROR NUMBER 27888 awe 


3$ 

Pet 

2s ;1F THE LOWER BYTE OF RO IS ALL O'S 
; THEN BEGIN READING BAKPAT SWAPPED WRITING BAKPAT 
[AND READING BAKPAT GOING FROM MAX. TO MIN. CPASFLG=4] 
ZOTHERWISE CLEAR RO 
[PUT THE LOWEST TESTING ADDRESS IN R1 


SAND BEGIN READING 0'S, WRITING 1'S AND 
TREADING 1'S IN MIN. TO MAX. DIRECTION CPASFLG=3] 


71F R3 IS NON 0, I.E. PASFLG=3 
[THEN READ BAKPAT, TE 
[SWAPPED BAKPAT AND READ SWAPPED BAKPAT 
IN MIN. TO MAX. DIRECTION 
SOTHERWISE TEST IS PROCEEDING IN MAX. TO 
:MIN. DIRECTION. 

101333 BH 2$ ;KEEP ON LOOPING UNTIL R1=R4 

han tA 


0003 
001753 31F RO SWAPPED HAS LOWER BYTE=0 

THEN READ BAKPAT SWAPPED, WRITE BAKPAT, 
000716 ;AND READ BAKPAT GOING FROM MIN. TO MAX. 
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[RRR RREER EERE REAR EREREREEREREREREREREREREREERERRRERRRRER 


122737 


002454 
000002 


000001 
000306 


037776 
000354 
020000 


000306 
000316 


CELLS* VOLATILITY TEST 


THIS TEST WRITES THE MEMORY WITH A BACK GROUND OF BAKPAT 

WITH PASFLG=0 THE TEST READS THE MEMORY FOR BAKPAT 

AND THEN INCREMENTS PASFLG 

IT THEN READS/SWAPS BYTES/WRITES A LOCATION X FOR 

OVER 2 MSEC AND THEN READS THE MEMORY FOR BAKPAT 

REPEATS STEP 3 WITH X=X+4K UNTIL END OF MEMORY IS ENCOUNTERED 
IT THEN INCREMENTS PASFLG AND WRITES THE yey Ags 

BAKPAT AND WITH PASFLG=2 IT READS MEMORY FOR A 

SWAPPED BAKPAT_AFTER <utiotn Wa IS INCREMENTED ue 3 


REPEATS STEPS 3 AND 4 


THE MEMORY FOR SWAPPED 


BAKPAT INSTEAD OF BAKPAT. 


#6, QASTESTN 


.+10 
PC,SEQERR 


PC ,@AWRTMEM 
@4PASFLG 
R4,R3 


4$ 
PC,ERROR 
#2,R1 
R1,R5 

3$ 

#1, Q@APASFLG 
5$ 
@4PASFLG 
R3,R5 
#37776,R2 
(R3) 

R2 


6$ 
R3,@4#SAVLOC 
#20000 ,R3 


2$ 
@4PASFLG 
@ABAKPAT 
RPT6 
ENDS 


= RRR RRR REE EEEEEREEREEEEEEREEERRERREKERREKE 


;CHECK FOR PROPER TEST SEQUENCE 


;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
yxeeeekERROR NUMBER 30eeeane 


:GO TO WRITE THE MEMORY WITH A BACKGROUND OF THE 
;WORD STORED AT LOCATION BAKPAT 


sSET R3 
;AND R1 TO THE STARTING ADDRESS OF MEMORY UNDER TEST 
:CHECK (R1) FOR CORRECT DATA 


:*ERROR* REPORT ERROR MESSAGE 
ye#kRRRERROR NUMBER 31 8xex® 


7 INCREMENT R1 BY 2 
SEE IF R1 HAS REACHED THE MAX. OF MEMORY 


CHECK TO SEE IF PASFLG=0 OR 2 

3 IN WHICH CASE INCREMENT PASFLG COUNTER BY 1 
SEE IF R3 HAS REACHED THE MAX. OF THE MEMORY 
;WRITE INTO 1 LOC FOR >2MS (ABOUT 100MS) 


SAVE LOCATION WRITTEN FOR 2MS FOR ERROR REPORT. 


:BY ADDING 1 TO THE 14TH ADDRESS BIT CAUSE 
;R3 TO POINT TO A LOCATION IN THE NEXT 
74K BANK OF MEMORY 


MAKE PASFLG=2 
7 1F BAKPAT IS NOT BEING SWAPPED FOR THE 2ND 
7; THEN GO BACK TO THE LOCATION RPT6 
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SERRE ERR ERR RRR REE REE ERE REE ERE EERE 


SHIFTING DIAGONAL 


THIS TEST WRITES THE MEMORY WITH A A ee OF BAKPA 

IT WRITES A DIAGONAL OF St'APPED —_—" THROUGH EACH MEMORY BANK 
READS THE MEMORY FOR CORRECT DAT. 

SHIFTS THE DIAGONAL AND wel tink SreP 3 UNTIL THE 

DIAGONAL HAS BEEN SHIFTED 64 T 

WRITES A BACKGROUND OF SWAPPED TBAKPAT, A DIAGONAL OF 
BAKPAT AND REPEATS FROM STEP 3 


122737 
001403 
004767 
000032 


005037 
010337 


010502 
010337 
013701 


000300 
132737 


001001 
010011 


020011 


000007 000404 


002704 


000306 
000304 


017777 


PUTTTTTTTITITITT TLL LTC 


i817: 


#7 ,AASTESTN 
.+10 
PC,SEQERR 


@4PASFLG 
R3, @4LOWBNK 
R3,R2 
#17777 ,R2 
R2 

3$ 

R5,R2 

4$ 

R5,R2 
R3,a4STRIDI 
@4LOWBNK ,R1 
Or nde 


#2 ,R3 
#176,R3 

8$ 

#200,R3 

RO 

#1, @4PASFLG 


12$ 
RO,(R1) 
RO, (R1) 


14$ 
PC,ERROR 
#2,R1 


R1,Re 
6$ 
@ASDEVCT 


CHECK FOR PROPER TEST SEQUENCE 


;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
yxxeekkERROR NUMBER 32eeen0e 


;LOWBNK CONTAINS ADDRESS OF THE LOWEST LOCATION 
7 IN THE 4K BANK THAT CAN BE TESTED 


;R2 CONTAINS THE ADDRESS OF THE TOP OF THE BANK 
z;ADD 1 TO POINT IT TO NEXT BANK 
[BRANCH IF ZERO (IT MUST BE A 30K SYSTEM) 


7IF R2_IS GREATER THAN R5 THEN GO TO 4$ 

[NOW R2 CONTAINS THE ADDRESS OF THE HIGHEST LOCATION 
; THAT CAN BE TESTED 

[LOAD STRTDI WITH THE STARTING ADDRESS OF THE 


DIAGONAL 
3R1 IS NOW POINTING TO THE LOWEST LOCATION IN THE 4K 


7 BANK 

STORE THE CONTENTS OF BAKPAT IN RO 

31S R1 POINTING TO A LOCATION IN THE DIAGONAL ? 
71F NOT THEN GO TO 10$ 

THE FOLLOWING CODE IS USED TO PLACE THE 

IN RS OF THE NEXT LOCATION IN THE DIAGONAL 


[DIAGONAL WILL CONTAIN SWAPPED BACKGROUND PATTERN 
2 CONTENTS OF LOCATION PASFLG WILL BE EVEN IF THE 
IS BEING WRITTEN AND IT WILL BE ODD 
BEING READ 
IT BEING READ ONLY THEN GO TO 12$ 
Z OTHERWISE WRITE THE MEMORY WITH THE CONTENTS 


OF RO 
;CHECK THE Dei POINTED BY R1 TO CONTAIN 
: PROPER DAT 

zIF IT IS OK THEN GO TO 14$ 

+ *ERROR* REPORT ERROR MESSAGE 

+ eee#* ERROR NUMBER 33x%xa%% 


CAUSE R1 TO POINT TO THE NEXT MEMORY LOCATION 
71S IT THE END OF THE BANK ? 
;IF NOT THEN GO TO 6$ 

TELL APT WE ARE ST'L RUNNING OKAY 
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105237 


013703 


000337 
001715 


010203 
020205 


103676 
000665 


000306 
000302 
00000 


@4PASFLG 
AASTRIDI,R3 
a 


(R3)+ 
R3,R2 


18$ 
@4PASFLG 

4$ 

@4L OWBNK ,R3 


@ABAKPAT 
4$ 


R2,R3 
R2,R5 


2$ 
END6 


;LOAD R3 WITH THE STARTING ADDRESS OF te DIAGONAL 
;HAS THE READ OF THE MEMORY BEEN DONE ? 
;1F NOT THEN GO TO 4$ 


:ADD 2 TO THE STARTING ADDRESS OF THE DIAGONAL 
+ AND UNLESS THE END OF THE BANK IS REACHED 


[OR THE DIAGONAL HAS BEEN ROTATED 64 TIMES 
REPEAT FROM 4$ 

;MAKE R3 POINT TO THE _— LOCATION IN THE 
3 IN THE BANK UNDER TEST 


AND IF THE TEST HAS NOT BEEN PERFORMED WITH THE 
SWAPPED BACK GROUND PATTERN THEN GO TO 4$ 
MAKE THE PRESENT HIGH BOUNDRY AS THE NEXT 


;LOW BOUNDRY 
[UNLESS THE PRESENT HIGH BOUNDRY IS ALSO THE 
;HIGH BOUNDRY FOR THE MEMORY UNDER TEST 
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MOR RAESASESASASLASLALALASLASAS ESAS ET ERASER ARR RR RRR ALARA RR RDS SOS 


[*TEST 10 READ RECOVERY GALLOPING TEST/EVERY 64TH CELL 


THIS TEST WRITES THE a WITH A BACK GROUND PATTERN 

STORED AT LOCATION BAKPA 

TEST BEGINS AT LOWEST LOCATION BEING TESTED 

(LETS NAME IT ‘A') 

LETS NAME THE 181 ie yien te i" THE ROW/COLUMN UNDER TEST AS ‘B’. 
SWAPS BYTES a 


S 'B'=64TH CELL I sf m sae OCTAL 


LOCATION 

REPEATS STEPS 5 AND 6 UNTIL ‘B" IS GREATER THAN THE 

:. ol THE 4K BANK OF THE MEMORY IN WHICH ‘'A* IS RESIDING 
= At 


2 
REPEATS STEPS 3-8 UNTILL °A* REACHES THE END OF THE BANK 
GOES TO THE NEXT 4K BANK OF MEMORY AND REPEATS STEPS 
3-9 UNTIL THE END OF THE MEMORY 
AFTER EXECUTING THE TEST BYTES ARE SWAPPED AT 
LOCATION BAKPAT AND STEPS 1-10 ARE REPEATED 


LOC 

TEST IS TAKING PLACE AND R3 TO THE LOWEST LOCATION IN THE 
s* COLUMN/ROW CONTAINING ‘A* AND 
3*(13) MOST OF THE CODE USED BY THIS TEST IS ALSO USED BY TEST 11 


SL RRR REE RRR ERE ER ER ERR REAR EERE ER EEEREEKEREEERERR 


122737 000010 000404 TST10: CMPB #10, Q4STESTN CHECK FOR PROPER TEST SEQUENCE 


001403 .+10 
004767 002460 PC,SEQERR ;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
000034 sk *kRKERROR NUMBER 34xe0ene 


010402 MOV R4,R2 SET R2 TO THE LOWEST MEMORY UNDER TEST 
052702 017776 : #17776,R2 s;MAKE R2 POINT TO THE HIGHEST LOCATION IN THE 4K 
;BANK FOR WHICH GALLOPING WILL BE PERFOMED 
000002 : P 7 INCREMENT R2 BY 2 
B 1$ :BR IF IT WENT 10 QO (IT MUST BE A 30K SYSTEM) 
7 1F THE HIGH BOUNDRY OF THE TEST IS HIGHER THAN 


; THE MAXIMUM ALLOWED ADDRESS THEN ADJUST R2 


R2,RO 
013740 : @ABAKPAT ,- (RO) ved Mig MEMORY UNDER TEST WITH A BACKGROUND OF 


020003 RO,R3 
101374 4$ 
010301 : R3,R1 ;R3 AND R1 ARE POINTING TO THE LOWEST LOCATION THAT 
:CAN BE TESTED IN THIS BLOCK 
023710 000316 @ABAKPAT,(RO) BEFORE STARTING THE GALLOPING TEST FOR LOCATION 
:(RO) CHECK IT 
8$ CONTINUE IF OK 
RO,R1 OTHERWISE PREPARE TO REPORT THE ERROR 
000316 @ABAKPAT ,RO 


002040 PC,ERROR ;*ERROR* REPORT ERROR MESSAGE 
3 ;eeeeeeERROR NUMBER 3582008 
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003560 010011 RO,(R1, ;RESTORE THE CONTENTS OF (R1) 
003562 010100 R1,RO RESTORE RO 


003564 000310 (RO) 
003566 031011 $: (RO), (R1) CHECK TO SEE THAT NONE OF THE BITS SET 

7IN (RO) ARE SET IN (R1) AND VICE VERSA 
003570 RO,R1 ;THE ONLY EXCEPTION TO THIS WILL BE WHEN RO=R1 


003572 12$ 
003574 (R1),@MBAKPAT ;CHECK THAT (R1) HAS BAKPAT IN IT 
003600 12$ 


;SAVE_ RO ON STACK 

[PLACE THE PATTERN WORD IN RO 
PC,ERROR ;*ERROR* REPORT ERROR MESSAGE 

+ keke RKERROR NUMBER 36***%%% 


(SP) +,RO RESTORE RO 
ae ,@ASWAPAT CHECK THAT (RO) HAS SWAPPED BAKPAT IN IT 


R1,-(SP) SAVE R1 ON THE STACK 
RO,R1 [MAKE R1 POINT TO THE FAILING LOCATION 
@ASWAPAT ,RO ;LOAD RO WITH THE EXPECTED RESULT IN (R1) 
PC,,ERROR ;*ERROR* REPORT ERROR MESSAGE 

+ ee &&*eKERROR NUMBER 37xxxx«x 


RO, (R1) RECOVER (R1) FROM THE ERROR 
R1,R ZRESTORE RO 


-RO 
(SP)+,R1 SAND RESTORE R1 
#11, @4$TESIN 71S THE PROGRAM EXECUTING TEST # 11 ? 
16$ :1F SO THEN GO TO 16$ 


MAKE R1 POINT TO THE NEXT ADJACENT CELL 

zAND IF R1 HAS NOT REACHED THE END OF THE BOUNDRY 

THEN REPEAT FROM 10$ 

; RESTORE THE LOCATION FOR WHICH THE GALLOPING TEST 
WAS BEING PERFORMED 

:IS IT TEST 11 ? 

ZIF SO THEN GO TO 17$ 

ZOTHERWISE INCREMENT R3 BY 2 

FOR EVERY ROW/COLUMN TESTED ADD 2 


ZUNTIL (SP) IS 200 
; SUBTRACT 200 FROM R3 


zAT A 64TH CALL BOUNDRY? 
[BRANCH IF NO 


ae APT WE ARE STILL RUNNING 

F RO HAS NOT REACHED THE END OF THE BOUNDRY 
‘THEN REPEAT FROM 6$ 
SRESTORE SP AND R3 


001660 $ 71F THE LOWER BYTE OF BAKPAT IS 0 THEN — FROM 2$ 
010203 SOTHERWISE MAKE - PRESENT HIGH BOUNDRY THE 
NEXT LOW BOUNDRY 
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003762 020205 CMP R2,R5 
001410 BEQ END10 i1F PREVIOUS HIGH BOUNDRY WAS THE END OF THE 
; TEST BOUNDRY THEN EXIT THE TEST 
032702 017776 BIT a ig R2 [WAS IT A 4K BOUNDRY ? 
001025 BNE RPT1 TIF NOT THEN WE WERE PERFORMING TEST 11 WITH LONG 
[GALLOPING TEST DISABLED 
122737 000011 000404 CMPB eo :IF IT IS TEST # 11 THEN GO TO REPEAT TEST 11 


001421 BEQ 
000635 RPT10 OTHERWISE REPEAT TEST 10 


BR 
000623 : BR END7 
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RRR REE REE REE KEK 


S*TEST 11 READ RECOVERY LONG GALLOPING/FAST GALLOPING TEST 


THIS TEST WRITES MEMORY WITH BAKPAT 
THE TEST BEGINS AT THE LOWEST LOCATION BEING TESTED 
(LETS NAME IT 'B') 
"A’ '"B" CMOVE THE ADDRESS OF '"B' TO THE POINTER FOR LOCATION ‘A‘) 
SWAPS BYTES FOR LOCATION *a* 
a Mi READS 
IF GALLOPING OPTION BIT AT $SWREG IS HIGH THEN STEPS 4 AND 5 
ARE REPEATED UNTIL 'B' REACHES THE HIGHEST MEMORY LOCATION 
OF THE 4K BANK IN WHICH ‘A’ IS RESIDING, THEN ‘A IS 
DECREMENTED BY 2 AND AFTER MAKING 'B' TO POINT TO THE LOWEST 
LOCATION OF THE 4K MEMORY BANK CONTAINING ‘A‘ STEPS 3,4,5 AND 
6 ARE REPEATED UNTIL ‘A‘ EQUALS THE END OF THE ENTIRE MEMORY 
IF GALLOPING OPTION BIT IS NOT HIGH THEN STEPS 4 AND 5 AR 
REPEATED UNTIL ‘B' IS POINTING TO A CELL IN THE wexT COLUPN 
IF SEQUENTIAL CELLS LIE ALONG THE ROW, OR THE NEXT ROW 
IF SEQUENTIAL CELLS LIE ALONG THE COLUMN, AT WHICH TIME 
STEPS 2.3.4.5 AND 7 ARE REPEATED UNTIL THE END OF THE MEMORY 
(9) TEST IS REPEATED FOR THE OPPOSITE BACKGROUND DATA 
:#(10) =. THIS TEST RO POINTS TO LOCATION ‘A‘, R1 TO LOCATION 

R2 TO THE HIGHEST LOCATION AND R3 TO THE LOWEST 

LBcAT ION IN A 64/4K CELL BOUNDR 

ea MOST OF THE CODE USED BY TEST 10 IS ALSO USED BY THIS TEST 


RRA AERA EEEEEKEEKEEEEEEEREKERREEEKKEKEREREREK 


122737 000011 000404 TST11: CMPB #11,a#$TESTN  ;CHECK FOR PROPER TEST SEQUENCE 
001403 
004767 


seeeenenne 
~-~ 
co 
~ 


.+10 
002130 PC,,SEQERR 7 *ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
+ kee eKERROR NUMBER 4Oxxxxnne 


010402 tet Re Ms POINT TO THE LOWEST LOCATION 
105777 174414 c ; LONG GALLOP ENABLED? 

100004 sBRANCH IF NO 

004767 002540 J i TYPE ‘'GLP*’ 

046107 000120 ° LP/ 

105777 174376 : TSTB aSwWR ;LONG GALLOPING ENABLED? 

100612 BM 4 yee IF YES 


;TO RPT10 
052702 000176 #176,R2 “OTHERWISE SET THE LOW — BITS OF THE ADDRESS 
:TO GET THE HIGH BOUNDRY 


000611 GALLOP ; PERFORM GALLOPING TEST 
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at i> emet fae e aA!!! 
;*TEST 12 WORST CASE TESTING FOR CORE MEMORY 
7*(1) STARTING FROM THE LOWEST LOCATION UNDER TEST THE MEMORY 
had IS WRITTEN WITH A BACKGROUND OF BAKPAT, HOWEVER LOCATIONS 
a HAVING ADDRESS SUCH THAT EXCLUSIVE OR OF a BITS 1 & 
: 8 = 1 ARE WRITTEN TO A VALUE OF SWAPPED BAKPA 
$402) STARTING FROM THE LOWEST LOCATION THE MEMORY Is CHECKED 
: TO CONTAIN THE CORRECT DATA AS EXPLAINED IN STEPS 3 & 4, 
: UNTILL THE HIGHEST LOCATION UNDER TEST IS REACHED 
*(3) READ EACH LOCATION FOR THE CORRECT CONTENT 
:8(4) COMPLEMENT THE LOCATION AND READ IT; COMPLEMENT THE LOCATION 
BACK TO ITS ORIGINAL VALUE AND READ IT AGAIN 
$+(5) STARTING FROM THE HIGHEST LOCATION UNDER TEST REPEAT STEPS 
3 & 4 UNTIL THE LOWEST LOCATION UNDER TEST IS REACHED 
+6) REPEAT US TEPS 1-5, HOWEVER THIS TIME LOCATIONS WITH XOR 
“(7) OF ADDRESS Rt 8 & 13 =1 ARE WRITTEN TO SWAPPED BAKPAT 
te 


TEN TO SWAPPED BAKPAT 
*(8) OUND OF SWAPPED BAKPAT AND 
is asd LOCATIONS TO BE WRITTEN TO SWAPPED BAKPAT WRITTEN TO 


-* 
. 
SRE RRR ERE EKER EERE EREEEREEKEREREKKEKE 


120737 000012 000404 TSr12: c W12 QHSTESTN :CHECK FOR PROPER TEST SEQUENCE 
+ 

004767 002056 PC, SEQERR ;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 

000041 41 iaeeee®ERROR NUMBER 41 8eexee 


012702 000002 #2,R2 aa TO TAKE THE EXCLUSIVE OR OF ADDRESS BITS 1 


#400,R3 
#1 ,AAPASFLG INITIALIZE THE COUNTER FOR THE SUBTEST 
R4,R1 PLACE — ADDRESS OF MEMORY UNDER 


: TEST IN 
@4BAKPAT ,RO 
R2,R1 CHECK TO SEE IF ADDRESS BIT STORED IN R2 IS SET 
zIF IT IS SET THEN GO TO 8$ 
R3,R1 : CHECK TO SEE IF ADDRESS BIT POINTED BY R3 IS SET 
12$ F IT IS NOT SET THEN GO TO 12$ 
RO COME HERE ONLY IF EXCLUSIVE OR * ADDRESS BITS 
[POINTED BY Re & POINTED BY R3 = 1 IN WHICH 
;CASE PREPARE TO WRITE THE LOCA TION 
[WITH A COMPLEMENT OF LOCATIONS NOT MEETING 
:THIS CONDITION 


12$ 

R3,R1 COME HERE IF ADDRESS BIT POINTED BY R2 IS 1 AND 
: CHECK ADDRESS BIT POINTED BY R3 

6$ F ADDRESS BIT POINTED BY R3 IS 0 THEN GO TO 6$ 

#2, Q4PASFLG ‘1 IT 2ND OR 3RD PASS OF THE SUBTEST ? 

14$ ;1F SO THEN READ THE MEMORY 


RERERE EE 
RYBERS FS 
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RO,(R1) : OTHERWISE WRITE THE MEMORY BFORE READING IT 
148: a ;READ THE MEMORY FOR CORRECT CONTENTS 


PC,ERROR ;*ERROR* REPORT ERROR MESSAGE 
i eae e8 ERROR NUMBER 42eexn«% 


#2,-(SP) 
RO 


(R1) 
~ ag ;READ THE MEMORY AGAIN 


PC,ERROR ;*ERROR* REPORT ERROR MESSAGE 
+ #88 # ERROR NUMBER 43xxxa0e 


;RESTORE THE LOCATION (R1) 


sEXECUTE THE CODE FROM Lo TWICE 
;RESTORE THE STACK POINTER 

8. @4PASFLG TIS IT THE 3RD PASS OF THE SUBTEST ? 

20$ :1F SO THEN GO TO 20$ 

#2,R1 TIN FIRST 2 PASSES THE PROGRAM PROCEEDS IN 
SMIN. TO MAX. DIRECTION 

R1,R5 HAVE WE REACHED THE MAX. ADDRESS UNDER TEST ? 

4$ 71F NOT THEN REPEAT FROM 4$ 

@4PASFLG 


#2, Q4PASFLG :1F IT IS THE 2ND PASS OF THE SUBTEST 
2s ; THEN REPEAT FROM 2$ 
#2,R1 OTHERWISE EXECUTE THE TEST IN MAX. TO MIN. 
DIRECTION 
R1,R4 HAVE WE REACHED THE MIN. ADDRESS UNDER TEST ? 
31F NOT THEN REPEAT FROM 4$ 
012702 #20000 ,R2 [PREPARE TO CHECK - MEMORY WITH THE XOR OF 
SADDRESS BITS 8 AND 13 
105237 @4PASFLG+1 ; THE SUB TEST HAS CHECKED THE XOR ONE KIND 
00030 MPB @APASFLG+1,42 HAS TWO XOR COMBINATIONS BEEN CHECKED ? 
1$ 71F NOT THEN GO TO 1$ 
7IF ALL THREE HAVE BEEN CHECKED THEN GO TO 22$ 
SIF IT IS THE 2ND XOR COMBINATION THEN CHECK 
[FOR ADDRESS BITS 3 & 8 


228: 71F THE TEST WAS NOT PERFORMED WITH THE SWAPPED 


BEQ ;BAKPAT THEN RE-EXECUTE THE TEST 
END12: BR 
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ESE SISISISISI ISIS IIIIIDIOIIOIOIIISIIIIIIDIIOUIIOISIIIIUIOIIO II IO 
VATEST 13 WRITE RECOVERY TEST 
THIS TEST DIFFERS ay + 0-12 IN TUNDER TEST. OF A SMALL TEST PROGRAM 


ACTUALLY RUNNING 

THE Y BE DIFFICULT TO — 
TO AID_IN THE DEBUG, BEFOR A 3 BANK X 

IS ys 44 — WILL ALLOW THE USER TO AT LEAST SEE WHICH MEMORY 


BANK F 
THE TEST CONSISTS OF 1/2 OF THE BANK STORED WITH ‘MOV Re. -(PC)"* 
AND THE OTHER 1/2 CONTAINING '177667"'. '177667"' IS THE COMPLEMENT 
OF *‘JMP (RO)'' INSTRUCTION. 
R2 CONTAINS ‘‘COM -(R1)°’ INSTRUCTION ON ENTRY TO THE BANK AND R1 CONTAINS 
THE HIGHEST TEST ADDRESS IN THAT BANK. THE HIGHEST TEST ADDRESS IS 
USUALLY ON 4K BOUNDARIES. WHEN TESTING BANK 0 RELOCATED,HOWEVER 
R1 CONTAINS THE FIRST FREE TEST ADDRESS BELOW THE DIAGNOSTIC. 
IF YOU UNDERSTAND THIS SO FAR THE REST IS EASY. 
THE meen EXECUTION IS AS FOLLOWS: 
1. THE ‘MOV R2,-(PC)'’ INSTRUCTION EXECUTES STORING 
THE CONTENTS OF R2 IN THE ADDRESS IT VACATED (DUE TO -(PC). 
2. SINCE R2 CONTAINS A ‘COM -(R1)"' INSTRUCTION IT COMPLEMENTS 
3 HIGHEST ADDRESS UNDER TEST. THIS ADDRESS CONTAINED 
177667" SO AFTER THE COM -(R1) IT EQUALS 110 
CLEVERLY THIS IS THE ‘‘JMP (RO)'’ INSTRUCTION 
3. THIS SEQUENCE CONTINUES UNTIL THE "MOV R2,-(PC) INSTRUCTIONS 
REACH THE MIDDLE OF THE TEST BANK. THEN THE ‘UMP (RO)'’ INSTRUCTION IS 
AND EXECUTED. RO CONTAINED THE RETURN ADDRESS BACK 


TO TEST 13. 
4. THESE STEPS ARE REPEATED FOR EACH BANK UNDER TEST. 


RARER AREER 


122737 000013 000404 713: CMPB #13 ,Q4STESTN CHECK FOR PROPER TEST SEQUENCE 


001403 +10 
004767 001604 PC, SEQERR ;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
000044 i eeeeeRERROR NUMBER 44neeeee 


012702 010247 1$: #10247 ,R2 as THE OP CODE OF INSTRUCTION MOV R2,-(PC) 


012700 177667 #177667 ,RO ;PLACE. THE COMPLEMENT OF THE INSTRUCTION 
INSURE LOWEST TEST ADDRESS TO END OF 4K SEGMENT IS MULTIPLE OF 2 
TSINCE THE TEST STORES ‘MOV R2,-(PC) IN 1/2 AND 177667 IN THE OTHER 1/2 


010546 2$: R5,-(SP) ;SAVE RS 
010446 298 R4,~(SP) TSTORE LOWEST ADDRESS ON STACK 


R5 sMAKE POSITIVE BYTE COUNT OF HIGH ADDRESS 
R4 AME FOR LOWEST ADDRESS 
a 3GET DIFFERENCE OF LOWEST ADDRESS AND HIGHEST 


oe Be Se Be 
ne: cheeehebahoeeaeeeneneeeeesees: 


i 


30$ “BRANCH 

#2, (SP) : INCREASE LOWEST TEST ADDRESS BY 2 

(SP) +,R4 TRESTORE R4 (POSSIBLY INCREASED BY 2 FROM ENTRY) 
(SP)+,R5 SRESTORE HIGHEST TEST ADDRESS 

R4,R3 SPLACE THE LOWEST LOCATION UNDER TEST 


7 IN R3 
28$ [LEAVE LOW BITS OF R3 ALONE FIRST TIME IN CASE BANK 0 
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017776 3$: BIC #17776,R3 + CAUSE R3 TO POINT TO THE LOWEST LOCATION 
HE 4K BANK TES 


7 IN UNDER 
BEQ SIF ADDRESS WENT TO 0, IT MUST BE A 30K SYSTEM 
000405 TSTB SARE WE RELOCATED? 
BMI 14$ BRANCH IF YES-TEST BANKO ONLY- 
288: CMP iIF R3 IS HIGHER THAN THE HIGHEST LOCATION 
103102 BHIS 14$ UNDER TEST THEN EXIT 
cIF R5 us —, gO THEN WE Ae TESTING BANKO RELOCATED IN BANKO 
oeeae Re #20000 31S HIGHEST a ADDRESS BELOW 4K? 


BRANCH IF 
m3. [SET R1 TO HIGHEST TEST ADDRESS IN BANKO 


; R3,R1 SET R1 TO LOWEST CURRENT TEST ADDRESS 
017777 #17777 ,R1 SET LOW ORDER ADDRESS BITS 
R1 ;CAUSE R1 TO POINT TO THE HIGHEST LOCATION+2 
7OF THE 4K BANK BEING POINTED a R3 
32$ SBRANCH IF R1 WENT TO 0 (WHICH MIGHT 
HAVE HAPPENED IF TESTING A 30K LSI SYSTEM) 
020105 R1,R5 COMPARE R1 TO HIGHEST ADDRESS UNDER TEST 
101401 33$ BRANCH IF WITHIN RANGE 
010501 : R5,R1 7SET R1 TO THE MAXIMUM AVAILABLE MEMORY 


132737 3 #1 ,@APASFLG 71S THE LOWEST BIT OF LOCATION PASFLG 

001101 E 16$ 7SET? IN WHICH CASE BACK GROUND HAS 
ZALREADY BEEN WRITTEN AND WRITE RECOVERY 
TEST IS BEING PERFORMED 


020304 : R3,R4 OTHERWISE WRITE THE BACKGROUND 

103430 8$ SDEFINED AT STEP 

105737 000307 @4PASFLG+1 [1S THE TEST JUST DOING READ, 1. 

001002 BNE 6$ 31S i hee LOCATION NON ZERO? IF SO 


012713 010247 #10247, (R3) “WRITE THE LOCATION WITH THE OP CODE FOR MOV R2,-(PC) 
020213 : R2,(R3) ;READ (R3) TO CONTAIN CORRECT DATA 


7 SAVE RO 
zAND R1 ON THE STACK 


;SET RO= GOOD DATA FOR ERROR PRINTOUT 
PC -ERROR ;*ERROR* REPORT ERROR MESSAGE 
yeeeeekERROR NUMBER 45eeanne 


(SP)+,R1 ZRESTORE R1 

012600 (SP)+,RO AND RO 

105737 @4PASFLG IF PASFLG IS A AND THE MEMORY DOES NOT HAVE 
7THE PROPER DATA THEN WE DON'T WANT TO GO AND 

;EXECUTE THE INSTRUCTIONS STORED IN MEMORY UNDER 


T 
001005 8$ “BRANCH IF PASFLG NOT =0 
010200 R2,RO _;SAVE FOR ERROR REPORT 
004767 PC, ERROR *ERROR* REPORT ERROR MESSAGE 
000046 j**#keRERROR NUMBER 46eeeene 


000663 END12 ;ABORT TST 13. 
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000002 8$: ; INCREMENT R3 BY 2 
000002 :DECREMENT R1 BY 2 
WRITE THE BACKGROUND DEFINED AT STEP 4. 


zHAS STORING THE 177667 REACHED WHERE ‘MOV R2,-(PC) IS? 
10$ [BRANCH IF YES DON'T DESTROY THE MOV R2,-(PC) IS. 
@4PASFLG+1 71S THE THE READ ONLY CHECK PASS? 
001002 BNE ‘BRANCH IF YES 
012711 #177667,(R1) | :WRITE THE LOCATION WITH THE COMPLEMENT OF THE 
[OP CODE JMP (RO) 
020011 : RO, (R1) [READ R1 TO CONTAIN CORRECT DATA 
001403 12$ 
004767 PC,ERROR :*ERROR* REPORT ERROR MESSAGE 
000047 47 Tee*k*eERROR NUMBER 47eeanee 


020301 e R3,R1 :1F WE HAVE NOT REACHED THE MIDDLE OF 4k BANK 
103722 4$ ; THEN REPEAT FROM 4$ 


HERE AFTER PROGRAM RUN IN BANK UNDER TEST 
062703 - : #20000 ,.R3 OTHERWISE GO TO THE NEXT 4K BANK 
000666 BR 3$ 


122737 : #1 , @APASFLG THE PROGRAM CONTROL COMES HERE AS atthe 
; 1-PASFLG=0, PROGRAM HAS JUST COMPLETED A 
: WRITE/READ CYCLE FOR THE BACK GROUND 
WANTS TO 9+ THE WRITE RECOVERY TEST 
PROGRAM HAS JUST COMPLETED 


AND 
001440 243 ;2-PASFLG=1, JU 
: THE WRITE RECOVERY TEST AND WANTS TO 
READ MEMORY FOR CORRECT DATA 
103627 END12 i SPASFLG=2 PROGRAM HAS CORRECTLY READ THE 
; MEMORY AND WANTS TO GO THE NEXT TEST. 


105137 000307 @4PASFLG+1 ENTER HERE WITH PASFLG=0, ON THE FIRST ENTRY 
ENABLE READ ONLY FOR THE MEMORY AND ON THE SECOND 
we ENTRY DISABLE READ ONLY 


001240 2$ 
012702 005141 MOV #5141 ,R2 aN aS THE OP CODE FOR INSTRUCTION COM -(R1) 


012700 177740 MOV #13$-.-6,R0 PLACE THE RETURN ADDRESS IN RO AS 13$ 

060700 ADD PC,.RO THUS WHEN THE READ RECOVERY TEST REACHES 
;THE MIDDLE OF THE 4K MEMORY THEN THE 
INSTRUCTION EXECUTED WILL - JMP (RO) 
SBRANCHINGING THE PROGRAM TO 13$ 

105237 000306 15$: INCB @4PASFLG : INCREMENT PASFLG BY 1. 

000630 BR 2$ 


032777 000020 173540 16$: BIT #20, aSWR HAS THE PRINTOUTS BEEN SUPRESSED ? 
001017 BNE 18$ :1F SO THEN GO TO 18$ 
000042 TSTB a4e 21S THE PROGRAM RUNNING UNDER ACT? 
BNE a BRANCH _IF YES 
001656 JSR PC,PNIMES ; TYPE THE BANK UNDER TEST 
030524 ~ASCIZ /T5113 BANK/ 
045516 00 
-EVEN 
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004767 002466 PC ,GE TBNK ;GET BANK NO. UNDER TEST INTO DECWRD FOR PRINT. 
004767 001660 PC, STPLEC TYPE BANK NO. UNDER TEST 


000113 : (R3) BEGIN EXECUTING MOV R2,=(PC) ,COM -(R1) SEQUENCE IN TES 


105137 : @A4PASFLG+1 

012700 #110,R0 PLACE THE OP CODE FOR JMP (RO) IN RO 

000744 15$ ; READ THE MEMORY FOR CORRECT DATA AFTER 
3 INCREMEMTING PASFLG TO 2 


:TST13 EXITS VIA END12. 
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012737 000377 000316 RELOC: V #377 ,AABAKPAT 
105737 000276 T aAMMAV 31S THE MEMORY MANAGEMENT BEING TESTED ? 
001065 BN CONTMM :1F SO THEN Se mENT CONTMM AND CONTINUE TESTING 


;MEMORY MANAGE 
032777 001000 173442 #1000 ,aSwWR RELOCATION WANTED? 
BNE CKDONE BRANCH IF NO 


105737 000405 @AREL 71F THE PROGRAM HAS ALREADY BEEN RELOCATED THEN ALSO 
100420 RELOER ; PLACE THE PROGRAM BACK IN LOWER CORE 
112737 000200 000405 #200, @AREL TOTHERWISE PREPARE TO RELOCATE 
RELOCATE THE DIAGNOSTIC TO HIGHEST AVAILABLE MEMORY 
004767 001552 JSR PC ,PNTMES i TYPE ‘RELOC'’ 
042522 047514 wey /RELOC/ 
013705 000340 @AMAXMEM ,R'5 tt | TO bey THE PROGRAM IN THE HIGHEST 


VAILABLE ME 
014445 : -(R4) ,=(R5) RELOCATE THE PROGRAM 
ries 000430 R4 ,ABEGIN-50 SNEITHER RELOCATE NOR TEST LOCATIONS LOWER THAN BEGIN-5O 


000165 000050 50(R5) 
3*RELOCATE THE DIAGNOSTIC BACK TO LOWER MEMORY 
013705 RELOER: MOV @4SAVRS ,R5S RESTORE R5 
TSTB @AREL 31S DIAGNOSTIC IN RELOCATED STATE? 
CKDONE BRANCH IF NO 
A#BEGIN-50,R4 PREPARE TO RELOCATE THE PROGRAM TO LOWER CORE 


(R5)+,(R4)+ 
— 


@AREL 
R5 ,@#SAVRS 7 SAVE _R5 
#BEGIN,SP ;RESET STACK TO LOWER MEMORY 
SP ,@ASAVR6 s'BEGIN'' USES THIS TO RESET THE STACK 
7 TRANSFER THE PROGRAM CONTROL TO THE LOWER CORE 


105737 : HERE DUE TO “C TYPED? 
001073 BN BRANCH IF YES (TYPE ERROR STACK) 
004767 : PC ,MEMMNG ; SET THE REGISTERS IF THE MEMORY MANAGEMENT 
71S AVAILABLE 
105737 aAMMAVA 71S MEM. MANAG. AVAILABLE ? 
ENDPAS BRANCH IF NO 
SCNTMM SBEGIN TESTING ABOVE 28K 
PC ,UPMM =. TO UPDATE MEM. MANAG. REGISTERS 
#LOWTWO,R3 MAKE R3 POINT TO THE LOCATION LOWTWO 
PC,GETSIZ : LOAD BITS 6-10 OF R2 WITH THE BITS 13-17 
7OF THE LOWEST ADDRESS UNDER TEST 
#20000 ,.R4 SMAKE R4 POINT TO THE LOWEST LOCATION IN THE BANK 
POINTED BY PAGE ADDRESS REGISTER 1 (PAR1) 
020237 172342 R2,@4172342 31S THE CONTENT OF R2 LOWER THAN THE CONTENT OF 
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;PAR1 ? 
005176 103405 BLO ;IF SO THEN GO 


2$ é 0 2$ 
005200 050104 BIS R1,R4 ;SUBROUTINE GETSIZ LOADED R1 WITH BITS 0-12 
70F LOWADD WHICH HAVE NOW BEEN LOADED IN R4 
162702 000200 #200,R2 


001646 PC ,MMREG SET MEM. MANAG. REGISTERS 

002124 : PC,GETSIZ “PLACE BITS 13-17 OF HIGHEST LOCATION TO BE TESTED 
3IN BITS 6-10 OF Re, Aa ag IN RO AND BITS 0-12 
OF LOCATION HIGHADD IN R 

000020 oo ge ; GET THE ADDRESS OF MAX. MEM. UNDER TEST 


002112 PC,GETSIZ ; PREPARE TO SET UP LOCATION MAXMEM 

000006 PC ,MAXADR ; ADDRESS OF AVAILABLE MEMORY 
RO, (R3) ORE INTO *MAXMEM'' 

174254 CLRMEM 60 TEST A 24K SLICE ABOVE 28K. 


EREGISTERS: SUBROUTINE TO GET CURRENT 24K SLICE OF MEMORY ADDRESSES ABOVE 28k. 
RO= ON ENTRY= #160000 AND ON EXIT=HIGHEST VIRTUAL ADDR. UNDER TEST 

“RI= LOW ORDER 12 BITS OF VIRTUAL TEST ADDRESS 

;R2= PAR BLOCK NO. CURRENTLY UNDER TEST. 


010046 MAXADR: MOV RO 5{sP) T MAXIMUM AVAILABLE ADDRESS ON STACK 
012700 172356 MOV #172356,RO eROLPAR? UNIBUS ADDRESS 
:**BEGIN LOOP TO ae cin ADDRESS UNDER TEST 
162716 020000 2$: SUB #20000, (SP) =DECREMENT VIRTUAL ADDRESS BY 4K 
R1, (SP) ‘SET BITS 11:0 TO MAXIMUM VIRTUAL TEST ADDRESS 
R2.-(RO) “DOES CURRENT PAR= TEST BLOCK NO. ? 


3$ 
172340 am 72340 


BHI $ § 
TO FIND PAR ADDRESS ES 
T (RO) + :SET TO PAR CURRENT 
(RO),R2 ;1S THE PAR BLOCK UNDER TEST GTR THAN ALLOWED? 
4$ ;BRANCH IF YES (FALL INTO ENDPAS) 
157776 #157776, (SP) sEXIT WITH MAXADR= 28K SEGMENT TEST SIZE 
: (SP)+,RO ;SET RO TO MAXIMUM VIRTUAL TEST ADDRESS 
000002 #2,R0 sMAKE MAXIMUM MEMORY +2 
PC ;AND EXIT MAXADR ROUTINE 


022626 : (SP)+, (SP)+ FIXUP STACK 
AND FALL THRU TO ENDPAS. 
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THIS ROUTINE IS USED TO DETERMINE IF TYPE OUT OF THE ERROR STACK 
FOR ONLY THE FAILING BITS IS REQUIRED OR NOT 


032777 000020 173126 ENDPAS: #20, @SWR zARE WE GOING TO TYPE THE ERROR STACK AND END OF PASS? 
001055 SEOP 31F NOT THEN GO TO $SEOP 
012746 177777 STPSTK: M~1,-(SP) ; THE PROGRAM HAS REACHED THE END AND ERROR 
ZSTACK AND END OF PASS WILL BE TYPED OUT 
012701 007744 MENDPRG ,R1 [PLACE THE STARTING ADDRESS OF THE ERROR STACK 


FOR 0 TO 4K MEMORY IN R1 
012703 000376 TYPSTK: #376 ,R3 
31F WE HAVE GONE THRU THE ENTIRE 


(SP) 

000310 R1, @#ENDSTK HAS THE END OF THE ERROR STACK BEEN REACHED ? 
$SEOP ; THEN GO TO TYPE END OF PASS 

000022 MO #18. ,R2 


RETSTK: R2 7;1F ALL 16 BITS OF THIS BANK HAVE BEEN CHECKED. 
B TYPSTK ;BEEN CHECKED FOR ERROR THEN SEE IF THERE 
71S ANY MORE 4K MEMORY BANK 
105721 (R1)+ SOTHERWISE CHECK THE BYTE STORED AT (R1) 
001774 RETSTK z1F IT IS 0 WE WILL NOT TYPE IT 
020227 R2,416. 31S THE POINTER POINTING TO ERROR STACK BYTE 
:MEANT FOR COLLECTING ADDRESS FAILURES FOR 
THE SPECIFIC MEMORY BANK 
103404 2$ :1F NOT THEN GO TO TYPE BIT NUMBER 
101026 PARFL IF IT IS POINTING TO THE STACK LOCATION INTENDED 
:TO COLLECT PARITY FAILURES THEN GO TO PARFL 
004767 at Te oe SOTHERWISE TYPE ‘‘ADDRESS ERROR'' 


000404 

010237 : RD, @4DE CWRD iN DECIMAL TYPE THE NUMBER OF THE FAILING BIT 
004767 J PC, TYPDEC 7GO TO TYPE THE BIT NUMBER IN DECIMAL 

011637 : (SP) ,@#DECWRD  :PREPARE TO TYPE THE PAGE NUMBER 

004767 J ate 2 IN DECIMAL 


005043 -(R3 

114113 -(R1),(R3) PREPARE TO PRINTOUT THE NUMBER OF TIMES THIS 
FAILURE OCCURED 

105021 (R1)+ CLEAR THE ERROR STACK 


005043 
105237 ENABLE THE TYPE OUT OF 1 WORDS 
004767 PC,RPTOCT > TYPE THE 4k BANK AND THE NUMBER OF TIMES 
THIS FAILURE WAS SEEN 
012703 #376,R3 [RESET SCRATCH STACK FOR EACH BIT PRINTED. 
000742 RETSTK 
4F TPPRER ; TYPE ‘PAR ERR" 
AILNM 
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TYPE "END PASS'’ AND DISABLE PARITY. 
ALSO SERVICE ACT11. 
AND EVERY CONSECUTIVE PASSES UNLESS BIT 4 OF $SWREG IS HIGH 


: R2 SET R2= PARITY MODULE DISABLE CODE 
002026 cA cote snot Uy MODULES IF SELECTED. 


000315 

YES-RESTORE LOADERS AND HALT~ 
000406 PASS COUNT 
000040 172744 #XX'" PRINTOUT WANTED? 


: NO 
001062 : JS PC, TPCRLF : LF, AND ‘END PASS #"' 
020104 040520 : 7END PASS #/ 
021440 000 
06 000312 MO @4SPASS , AADECWRD :GET PASS COUNT 


0004 
001070 J PC,S$TPDEC YPE iT 
000042 : a#42,R0 2GET THE MONITOR ADDRESS 


$DOAGN ;] 
000012 JSR PC,RLODER SRESTORE XXDP MONITOR 
RETURN TO ACT11 MONITOR. 
7* SERVICE XXDP/ACT11 
000156 JMP @4SENDAD ; JUMP TO ACT SERVICE 
000250 SDOAGN: @ARESTRT REPEAT TEST IF NOT UNDER ACT11/XXDP 
001622 RLODER: PC,CLRMM ;STOP MEMORY MANAGEMENT SO CAN RESTORE LOADERS 
000344 MO @ASAVRS ,R4 RESTORE R4 WITH SAVR4 
4$: -(R4) ,-(R5) RESTORE LOADERS 
000310 R4 ,@#ENDSTK 
BH 4$ 
PC RETURN FROM RLODER CALL 
CONTROL C HANDLER 


177752 Cc: JR PC ,RLODER RESTORE ABS LOADER 
000402 JMP APTHLT :1F NOT APT HALT AT FATHLT 
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PROGRAM COMES HERE EACH TIME AN ERROR IS ENCOUNTERED THIS 
ROUTINE TYPES OUT THE ERROR MESSAGE IN THE FORMAT GIVEN EARLIER 


017637 000000 000402 : @(SP) ,aA#$FATAL ;LOAD THE LOCATION SFATAL WITH THE ERROR NUMBER 
010346 1$: R3,-(SP) ;SAVE R3 
010046 RO,-(SP) ;AND RO ON THE STACK 


IN FATAL FOR APT 


010103 R1,R3 :GET VIRTUAL ADDRESS UNDER TEST FOR GETBNK 
767 PC ,GETBNK ;GET BANK NO. UNDER TEST INTO PBNK 

013703 @4PBNK ,R3 ;GET BANK UNDER TEST 

110337 0 R3,a4$FATAL+1 :STORE FAILING BANK NO. FOR APT 


R3 5 (SP) ; TEMPORARILY STORE R3 
#376,R E R3 AS THE STACK POINTER 
SArasrLs, = (R3) OUTPUT THE WORD STORED AT 


@ASFATAL,(R3)  ;PUT ERROR NO. ON ERROR STACK 
6(SP) ,=(R3) sPLACE THE AS PC AT (R3) 
(R1) ,=(R3) [PLACE BAD DATA 

RO,-(R3) AND GOOD DATA ON THE STACK 


~(R3) 

4(R3), (R3) : TAKE THE 

RO, (R3) ; EXCLUSIVE OR OF GOOD AND BAD DATA 

4(R3) ,RO 

RO, (R3) PLACE ACK 

#ENDPRG-. -24. RO: THIS CODE BRINGS THE RELATIVE ADDRESS 
RO ‘OF THE STARTING OF THE ERROR STACK 

ni. “RO [FOR THE SPECIFIC 4K BANK 

6$ 

(SP) + ;RESTORE THE STACK POINTER 


105037 ERRTYP: @4TYPENB DISABLE ANY TYPE OUT 
105737 1$: T :1F THIS IS PARITY PROBLEM 
001007 Sr GO TO 3$ 
105720 sore st INCREMENT THE ERROR STACK POINTER BY 1 
THIS IS ADDRESSING PROBLEM 
‘THEN GO TO 3$ 
Z INCREMENT THE POINTER RO BY 1 
1S BIT 15 OF (R3) SET? 
4$ 71F NOT THEN GO TO 4$ 
000377 : #377, (RO) TOTHERWISE SEE IF THIS ERROR HAS OCCURED 377 TIMES 
5$ 71F SO DON'T BUMP ERROR COUNT 
(RO) S INCREMENT THE ERROR COUNTER BY 1 
000001 : MPB #1, (RO) :MORE THAN 1 ERROR OCCURRED ON THIS BIT? 
7$ BRANCH IF NO 
000400 172440 #400 ,aSWR ;STOP ERROR PRINTOUT AFTER 1 WANTED? 
4$ :BRANCH IF YES (DON'T TYPE ERROR) 
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105237 000277 7$: @4TYPENB ENABLE THE TYPE OUT ROUTINE 
000300 4$: @4SPRENR ;PARITY ERROR? 


9$ [BRANCH IF NO 
000404 PC, TPPRER sELSE TYPE ‘PAR ERR’ 
BR 8$ SAND DON'T TEST INDIVIDUAL BIT FAILURES. 
000301 9$: @ASADERR sADDRESS rh 


6$ BRANCH IF 
000344 ~ eee ZPRINT ‘‘ADR NER" 


BR 
6$: (RO) + ;POINT TO NEXT ENTRY IN ERROR STACK 
(R3) ;1S THERE STILL AN ERROR BIT SET IN ERROR. 
2$ SBR IF YES = KEEP FILLING ERROR STACK 
000006 $ #6, QATYPCNT ;TELL TYPOCT TO TYPE 6 WORDS OF ERROR STACK. 
:THE STACK POINTED BY R3 
001146 PC ,PUTADR [GO TO THE SUBROUTINE TO PLACE THE ADDRESS IN R1 
SAT LOCATIONS (R3) AND (R3~2) 
000620 PC, TYPERR TYPE ERROR STACK ON WORDS) 


000300 10$: @4SPRERR 7CLEAR ADDRESS/PARITY ERROR FLAGS 
(SP)+,RO RESTORE RO 
MO (SP) +,R3 2 AND R3 
000420 FNDERR: @F4SENV ARE WE RUNNING UNDER APT? 
BE 2s [IF NOT THEN TEST FOR HALT 
000001 #1 ,QASMSGTY SOTHERWISE INFORM THE APT 
FATHLT [GOTO FATHLT AND WAIT FOR APT. 


010246 2$: R2,-(SP) :SAVE R2 TEMP 
005777 172322 aSwR :DOES. THE OPERATOR REQUIRE THE PROGRAM TO HALT 
100405 BMI 4$ ‘IF SO THEN HALT ON ERROR 

:CHECK FOR CONTROL-C KEY 


004767 001536 JSR PC,CHECKC oe WALT AT FAT ag THEN PRINT ERROR HISTORY 
105737 000042 7$: TSTB at4e TARE WE RUNNING "ONDER ACT? 
001401 BEQ 6$ [BRANCH IF NO 


000000 4$: PROGRAM HAS HALTED ON ERROR, R1 IS POINTING 
;TO A LOCATION WHICH SHOULD HAVE CONTAINED 
THE WORD STORED IN RO 

012602 6$: (SP)+,R2 TRESTORE R2 

062716 #2, (SP) SRESTORE THE RETURN ADDRESS 

000207 PC [RETURN FROM THE SUBROUTINE 


FATERR: 
004767 000414 SEQERR: PC, TPCRLF 7 TYPE "ERROR #°° 
cave 047522 020122 ° ZERROR #/ 


017637 000000 000402 MOV a(SP), —tatiaiaies ;LOAD THE LOCATION ‘ce WITH THE ERROR NUMBER 
aaTYPCNT ;TELL $STPNUM TO TYPE 1 WORD 
MO #376,R3 [$TPNUM USES R3_ AS STACK 
013743 @ASFATAL,-(R3) :PUT ERROR NO. ON STACK 
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TST ey et ;STPNUM REQUIRES THIS 
000560 JSR PC,FA ; TYPE ERROR NO. 
000420 APTHLT: TSTB arse ;RUNNING UNDER APT? 
BNE NDERR ;BRANCH IF YES 
FATHLT: HALT 7FATAL ERROR OR “C HALT 
000250 JMP @AFRESTRT RESTART TST BUT DON'T CLEAR PASS COUNT 
IN CASE’ *C RESTART. 


:PARERR 
PARITY TRAP HANDLER 
; COME = FROM A TRAP TO 114. 
THIS ROUTINE SEARCHES THE AVAILABLE PARITY MODULES AND IF ONE 
“HAS A PARITY ERROR BIT SET THE GET THE PARITY ERROR ADDRESS 
TAND CALL THE "ERROR'' ROUTINE TO PRINT ERROR MESSAGE. 
[IF NO PARITY ERROR BITS CAN BE FOUND A FATAL ERROR IS DONE. 


“REGISTER US AGE. 
*RO= HOLDS PARITY MODULE ADDRESSES 
=R1= GETS ERROR ADDRESS FOR ‘ERROR’ CALL. 


012637 PARERR: MOV (SP)+,@#PARSP ;SET PARSP TO RETURN ADDRESS 
MOV (SP) , @#PARPS SAVE PSW FOR RETURN 
@4SAVRG, SP AND RESET THE SP SINCE NOT ENOUGH STACK ROOM 
;TO COMPLETE THE ERROR SERVICE ROUTINE. 
RO, SAVRO SAVE RO DURING PARITY SERVICE 
R1,SAVR1 SAVE R1 DURING PARITY SERVICE 
;GET PARITY AVAILABLE MAP 


@FPARMAP ,R1 
#172100,R0 ;RO= FIRST PARITY ADDRESS. 


= PARITY MODULES AVAILABLE? 
BR IF NO -FATAL ERROR- 
SHIFT PARITY MAP BIT INTO C BIT 
BRANCH IF THIS PARITY MODULE NOT AVAILABLE. 
. sPARITY MODULE ERROR BIT SET? 
3$ BRANCH IF YES =CALL ‘ERROR'’ ROUTINE 
172136 RO,4172136 DONE ALL PARITY MODULES? 
4$ 7BR IF YES~ GO TO FATAL ERROR CALL- 
000002 : #2,RO ;POINT TO NEXT PARITY ADDRESS 
KEEP TRYING 


100000 : #100000, (RO) CLEAR PARITY ERROR BIT. 
(RO) ,R1 [GET PARITY MODULE CSR 
ot [SHIFT ERROR ADDRESS BITS 11-5 INTO 15-9 
R1 


R1 
000777 heh 7 SAVE an 5 ADDRESS ONLY 
000300 @4SPRERR L *ERROR'* PARITY ERROR CALL. 
177244 PC,ERROR : SERROR® REPORT ERROR MESSAGE 
+ eee eKERROR NUMBER SQxxeaxe 


SAVRO ,RO RESTORE RO 
SAVR1,R1 RESTORE R1 
@YPARPS,-(SP)  ;SET RETURN PSW ON STACK 
@APARSP.-(SP) AND SET RETURN ADDRESS ON STACK 
RETURN TO TEST WHERE PARITY TRAP OCCURRED. 
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_ HERE IF NO PARIT’’ ERROR FLAG FOUND SET 


177552 JSR PC,FATERR :*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
51 peeeeeeERROR NUMBER S1etnnne 


;RO+R1 ARE SAVED HERE FOR PARITY TRAP DUE TO INSUFFICIENT 
STACK SPACE BETWEEN 500- nie! 

SAVRO: 0 AVE RO DURING PARITY TRAP SERVICE 
SAVR1: 0 7SAVE R1 * DURING PARITY TRAP SERVICE 


105737 000277 TPADER: TSTB @4TYPENB ; TYPE ERROR? 

001406 BEQ 1$ ;BRANCH IF NO 
000160 JSR PC ,PNTMES ; TYPE CR, LF AND ‘'ADR ER"’ 
020122 051105 -ASCIZ /ADR ERR/ 


1$: RTS PC 


000277 TPPRER: TSTB @4TYPENB ERROR PRINTOUTS ALLOWED? 
B 1$ CH _ IF NO 


[BRAN 
000134 JS PC,PNIMES :GO TO TYPE CR, LF AND ‘PAR ERR" 
020122 051105 . /PAR ERR/ 


PC 
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18=SEP=7 


010146 


177762 


000020 171640 
000042 000046 


TYPE OUT ROUTINE 


4$: 
RETTYP: 


STPCHR: 
2$: 


4$: 
PCRLF: 


EXTYP: 
TPCRLF : 


PNTMES: 


THIS ROUTINE IS USED BY THE PROGRAM TO TYPE OUT ANY CHARACTER 


R1,~(SP) 


71F THIS TYPE OUT HAS BEEN SUPRESSED THEN 
;PREPARE TO RETURN 


: SAVE R 
AND RO. ON Ti!E STACK 
‘PLACE THE ADDRESS OF MESSAGE TO BE TYPED IN R1 
(R1)+,RO [PLACE THE BYTE TO BE TYPED IN RO 
4$ zI1F IT IS END OF MESSAGE THEN GO TO 4$ 
 aesheapes ZOTHERWISE GO TO TYPE THE CONTENTS OF RO 


(SP)+,RO ;RESTORE RO 

R1 ;CAUSE R1 TO 

#1,R1 POINT TO EVEN ADDRESS 
R1,2(SP) ;MODIFY THE RETURN ADDRESS 
(SP)+,R1 RESTORE R1 

EXTYP SAND RETURN VIA RTS PC 


#40 ,@ASENVM ae TYPE OUTS BEEN DISABLED? 
F SO THEN RETURN FROM THE SUBROUTINE 
a4$TPS T HERE 


HER 
2s SUNTIL THE PRINTER IS READY 
RO, a#$TPB ;LOAD DATA TO BE TYPED INTO DATA REG. 
EXTYP RETURN 


PC, $TYPE 
<15><12> sCR/LF 


PC 7 RETURN 


PC,PCRLF TYPE CR/LF 
STYPE [NOW GO TO TYPE THE REST OF THE MESSAGE 


#20, aSWR PRINTOUTS ALLOWED? 

NOTYP BRANCH IF NO 

A442 , 0446 RUNNING UNDER ACT 11? 

NOTYP BRANCH IF YES -NOT PRINTOUT- 
TPCRLF SEND CR/LF AND TYPE MESSAGE. 
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THIS ROUTINE IS USED TO CONVERT THE CONTENTS OF LOCATION 
DECWRD TO DECIMAL NUMBERS AND TYPE THEN FOLLOWING 3 SPACES 


004767 177732 TYPDEC: PC,PCRLF TYPE CR/LF 


005046 STPDEC: -(SP) 
013746 000312 MO @ADECWRD,-(SP) ;GET THE WORD THAT HAS TO BE CONVERTED TO A 
;DECIMAL NUMBER 


‘oo oe IN (SP) WAS LESS THAN 10. THEN 
SOTHERWISE ADD 1 TO THE LOCATION STORING 10°S DIGIT 
SAND RETURN TO 2$ 


MAKE THE CONTENTS OF (SP) A DECIMAL NUMBER 
:PLACE THE 1°S DIGIT TO BE TYPED 
E THE CONTENTS OF (SP) A Rost yee NUMBER 
000007 (SP) + ,6$-3 “PLACE THE 10°S DIGIT TO BE TYPED 
177572 PC, $TYPE iF es” THE NUMBER IN DECIMAL FOLLOWED BY 


030040 000060 / = 00/ 
PC RETURN FROM THE SUBROUTINE 


162716 2$: #10., (SP) 
4$ 
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;* OCTAL TYPE OUT ROUTINE 


R 
-E. BITS 16 & 17). CONTENTS OF LOCATION R3-1 AND RO ARE 
DESTROYED BY THIS SUBROUTINE 
hd A hd SHOULD BE SET TO THE NUMBER OF WORDS THAT HAVE 


. 
eaneneen ep eee eSB ES 


032777 020000 171530 TYPERR: #20000 ,@SWR ERROR PRINTOUT WANTED? 

001054 BNE OCTXT BRANCH IF NO 

004767 177634 PC ,PCRLF z TYPE CR/LF 

004767 000012 PC,TYPOCT ; TYPE OCTAL NO. 

000447 BR OCTXT ;RETURN VIA RTS PC 

012123 OCTTYP: (R1)+,(R3)+ ;PLACE THE HIGH ORDER BITS AT LOCATION POINTED 


R3 
012113 MOV (R1)+, (R3) caND NOW PLACE THE LOW ORDER BITS 
IN a4TYPCNT ‘ENABLE THE TYPE OUT OF ONE OCTAL WORD 
TYPOCT: BI #4, -(R3) 
2$: R R3) 


RO 
a GET BITS 17 & 16 INTO RO 


R 
(R3) 
RO 


BR $TPNUM 
RPTOCT: ae ; TYPE 3 SPACES 


RO 

#6, (R3)+ ENABLE THE TYPE OUT OF 6 OCTAL DIGITS 
(R3) 
RO PLACE THE CARRY FROM (R3) IN RO 


000060 #60,RO [OR THE CONTENTS OF RO WITH AN ASCII 0 
177512 . p) eareee ; TYPE THE OCTAL NUMBER STORED IN RO 


(R3) 
R ;PLACE THE CARRY FROM (R3) IN RO 


0 
(R3) 
RO sPLACE THE CARRY FROM (R3) IN RO 
177776 ~2(R3) 71F WE HAVEN'T TYPED THE 6 OCTAL DIGITS 
BN $ ;THEN REPEAT FROM 4$ 
000314 a4TYPCNT 71F ALL_THE WORDS REQUIRED HAVE NOT BEEN 
BNE - aia TYPED THEN REPEAT FROM RPTOCT 
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SUBROUTINE FOR MEMORY MANAGEMENT 


00 
007232 


012702 
105037 


032777 
1441 


037 
105237 
012701 


022626 
004767 
047516 

000 
007216 
004767 
000052 
090761 


013702 
000712 


001400 
000276 


010000 


000004 
007200 
000340 
177572 
000276 


172340 
000200 
172356 


007600 
a ts 
077406 
172316 
177572 
000104 


177366 
046440 


176732 


172354 


171356 


043516 


PROGRAM CONTROL COMES HERE TO DETERMINE IF THE MEMORY MANAGEMENT 


IS AVAILABLE OR NOT, AND IF IT 


S AVAILABLE THEN JHETHER 


I 
THE MEMORY ABOVE 28k IS REQUIRED TO BE TESTED OR NOT. 


#1400,R2 
WMMAVA 
oo’ aSwR 
4%, TRO 
NOM, (RO) + 
#340, (RO) 
a#sRod 
QMMAVA 
#172340,R1 
(R1)+ 


RI. * #172356 
#7600, (R1) 
#172300,R1 
#77406, (R1)+ 
R1,4172316 
4$ 

a¥SRO 

(RO) 
ABUSER ,- (RO) 
PC 
(SP) +, (SP) + 


PC, TPCRLF 
/NO MNG/ 


PC,FATERR 


SRE TMM 
@4172354 ,R2 
MMREG 


: CLEAR THE BYTE THAT IS SUPPOSED TO INDICATE 
; THAT MEM. MANAG. IS AVAILABLE FOR TESTING 
;HAS THE OPERATOR ASKED TO CHECK MEMORY MANAG. ? 


IF NOT THEN RETURN FROM THE SUBROUTINE 
PREPARE TO Ste tak OUT VECTOR 


RETURN ADDRESS T 

SAND WITH A PSW OF 340 

TRY TO REACH MEM. MANAG. SRO 

ZF ay IS AVAILABLE THEN SET MEM. MANAG. AVAILABLE 


:BY 
:R1 IS POINTING TO PARO 
;PARO WILL POINT TO BANK 0 


; SETUP PAR1-PAR6 


;PAR7 IS POINTING TO THE 1/0 PAGE 
;SETUP PDRO-PDR7 


ENABLE MEM. MANAG. 
;RESTORE TIME OUT TRAP VECTOR FOR ANY FUTURE TRAP 


one STONE STACK POINTER 
"NO MEMORY MANAGEMENT MESSAGE 


;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
NUMBE 


yp xe xERROR 
; RESTORE TIME OUT TRAP VECTOR 
;PREPARE TO UPDATE MEMORY MANAG. REGISTERS 


R S2xaxxne 





CZKMA_ —-MACY11_:30A( 1052) 


CZKMAE .MAC 
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ad ad cad aed oa cad ed cd 
nd aed end aed ec ld 
OCOONAUIEW 


3 


007324 
007330 


007332 
007336 


18-SEP-78 
18-SEP-78 11:54 
5063 177776 
010113 
105737 000276 
001425 
010146 
042701 017777 
04011 
goes 004000 
103376 
062701 172340 
011101 
052701 010000 
101 
103376 
006101 
006143 
006101 
00612 
050113 
012601 
000207 
016143 000001 
005043 
116113 177777 
000207 


11:56 PAGE 66 
18 BIT ADDRESS GENERATOR 


2$: 


43: 


6$: 


GETADR: 


2s: 


B 6 


;* 18 BIT ADDRESS GENERATOR 


Se Se Be Be Se Be Be Be Se 


Porerererara a ara 


MOV 
CLR 


MOVB 
RTS 


kee ee ee ete ree mw eee 


THIS SUBROUTINE IS USED TO PLACE THE ADDRESS STORED IN R1 

IN THE LOCATION POINTED BY R3. THE ADDRESS IN R1 IS CONVERTED 

TO AN 18 BIT ADDRESS ONLY IF MEM. MANAG. IS AVILABLE IN WHICH 

CASE THE HIGH ORDER BITS OF THE ADDRESS ARE PLACED IN LOCATION 
POINTED BY R3-2 


-2(R3) 
R1,(R3) PLACE THE ADDRESS STORED IN RI IN LOCATION (R3) 
aAMMAVA SIS THE MEM. MANAG. AVAILABLE ? 
SIF NOT THEN RETURN FROM THE SUBROUTINE 
R1,-(SP) SAVE R1 
#17777 ,R1 CLEAR BITS 0-12 OF THE ADDRESS IN R? 
R1,(R3) ;LEAVE BITS 0-12 OF THE ADDRESS IN (R3) 
#4000, oR [PREPARE TO SHIFT R1 BY 12 PLACES 
2$ ;GET THE NUMBER OF PAR IN R1 
Sat R1 GET THE ADDRESS OF PAR IN R1 
;LOAD R1 WITH THE CONTENTS OF PAR 
110000. R1 
cs PLACE THE ADDRESS BITS 13-17 IN BITS 11-15 OF R1 
> toe PLACE BIT 17 IN LOCATION POINTED BY R3-2 
(R3)+ PLACE BIT 16_OF THE ADDRESS 
R1,(R3) [PLACE BITS 13-15 OF THE ADDRESS IN LOCATION (R3) 
(SP)+,R1 :RESTORE R1 
PC [RETURN FROM THE SUBROUTINE 


;* GET ADDRESS FROM THE APT MAILBOX 


THIS SUBROUTINE IS USED TO GET ADDRESS FROM APT MAILBOX AND 
PLACE IT IN THE LOCATION USED BY THE PROGRAM TO DEFINE THE 
MEMORY BOUNDRIES. 

PROGRAM CONTROL SHOULD COME TO THIS SUBROUTINE WITH R1 POINT- 
ING TO THE MEMORY TYPE IN THE APT MAILBOX AND R3 POINTING TO 
Ie gh > pie WHERE THE LOW ORDER BITS OF THE ADDRESS HAVE 


1(R1) ,=(R3) PLACE THE LOW ORDER BITS OF THE ADDRESS 


-(R3) CLEAR THE LOCATION WHERE THE HIGH ORDER BITS 
SHAVE TO BE OU Ace 

-1(R1), (R3) SPLACE BITS 16 & 1 

PC TRETURN FROM THE SUBROUT INE 


SEQ 0066 
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THIS SUBROUTINE IS USED TO CONVERT i ay ADDRESS STORED IN 
LOCATIONS POINTED BY R3 AND R3+2 TO THE FORM IT WILL BE STORED 
IN A PAR. THE RESULT IS LEFT IN R2. Rt IS LOADED WITH BITS 
O-12 OF THE ADDRESS AND RO WITH 160000 


$GTSIZ: -(SP) ot OF PLACE ADDRESS BITS 13-17 IN BITS 


GETSIZ: (R3)+,R1 
MO :LOAD R2 WITH THE LOW ORDER BITS OF THE ADDRESS 
017777 “CLEAR ADDRESS BITS 0-12 
000040 2: 0,R2 
:ROTATE R1 AND R2 7 TIMES 
IF RETURN PC IS ZERO THEN IT MUST BE THE 
“FLAG THAT WAS SET AT $GTSIZ 


;POP THE FLAG OFF STACK 
000100 is KEEP ROTATING 


: P ;PLACE THE LOW ORDER ADDRESS BITS IN R1 
160000 #160000 ,RO 


RO,R1 LEAVE BITS 0-12 OF THE ADDRESS IN R1 
PC RETURN FROM THE SUBRORNE 


;* SUBROUTINE TO DISABLE MEMORY MANAGEMENT 
oe 


bate SUBROUTINE IS CALLED TO DISABLE THE MEMORY MANAGEMENT 


105737 CLRMM: WAS THE MEMORY MANAGEMENT ENABLED ? 
14 :1F NOT THEN GO TO 1$ 

005037 :DISABLE THE MEMORY MANAGEMENT 

105037 SAND DO NOT ATTEMPT TO TEST MEM. MANAG. 

000207 1$: RETURN FROM THE SUBROUTINE 


;* GET BANK NO. UNDER TEST 

‘aecisTEgntee BY ERRTYP AND TST13 TO GET BANK NO. UNDER TEST INTO PBNK. 
[RO=POINTER TO PAR UNDER TEST 

[R3=VIRTUAL ADDRESS ON ENTRY 

7;RO+R3 ARE RESTORED ON EXIT. 


010046 GETBNK: MOV RO,-(SP) :SAVE RO 
010346 MOV R3,-(SP) SSAVE R3 
042703 BIC #17777,R3 *SAVE ONLY VIRTUAL BANK B 
052703 BIS #10000.R3 >SETUP R3 SHIFT B 


ITS 
IT 
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000241 

006003 1$: 3 SHIFT A BANK SIT 

103376 CC SUNTIL IN BITS <2:0> OF R3 
105737 aAMMAVA SMEMORY MANAGEMENT UNDER TEST? 
001407 2$ NO EXIT 


;GET PAR ADDRESS AND PHYSICAL BANK NO 
ASL MAKE RZ PAR ADDRESS OFFSET. 


R : 
172340 #172340,R3 MAKE FULL PAR ADDRESS. 
ae -RO GET PAR CONTENTS 


RO SHIFT BANK BITS TO BITS <7:0> 
RO,R3 ;SET R3 TO PHYSICAL BANK NO. 
R3, @4PBNK STORE PHYSICAL BANK NO. 
(SP)+,R3 RESTORE R3 

(SP)+,RO RESTORE RO 

PC ;RETURN TO CALLER 


; PARITY ENABLE/DISABLE ROUTINE 


THIS ROUTINE ENABLES OR DISABLES PARITY MODULES AND PRINTS ASSOCIATED MEASSAGES. 
IF PARITY AVAILABLE THEN BIT13 OF ‘REL'' IS SET AND ‘PAR''ITY IS PRINTED. 
ALSO THE BACKGROUND TEST PATTERN (LOC. BAKPAT) IS SET=376 


"REGISTER USAGE . 
zRO= POINTS TO BUS TIMEOUT TRAP VECTOR (LOC. 4) 
[R1= HOLDS PARITY MODULE UNIBUS ADDRESS. 
;R2= ON ENTRY HOLDS ENABLE/DISABLE CODE . 
: . R2=0 THEN DISABLE 
F R2=1 THEN ENABLE 
R3= SCRATCH TO SETUP LOC. PARMAP WITH A MAP OF PARITY MODULES PRESENT. 


:CALL IS 
: MOV #1,R2 _; ENABLE CODE 
: PC,PARITY 


032777 004000 170730 PARITY: #4000 ,aSWR PARITY TEST WANTED? 
BE 6$ BRANCH IF NO 


000004 #4 ,RO POINT RO TO BUS TIMEOUT ADDRESS. 
000122 #5$-.-6, (RO) SET RETURN FROM TIMEOUT TRAP TO 5$ 
PC, (RO) 7 IN THE CURRENT BANK. 

000352 : @4PARMAP [CLEAR PARITY MAP HOLDER 
172140 #172140,R1 :SET R1 TO LAST PARITY MODULE ADDRESS+2 
100000 hiypg of R3 [SET R3 TO PARMAP AVAILABLE CODE BEGIN. 

: MO R2,- TENABLE A PARITY MODULE+TRAP IF NOT AVAILABLE. 
000352 R3, BEPARMAP :NO TRAP TO 5$, SO SET PARITY AVAILABLE. 


R3 ; SETUP NEXT PARMAP BIT 

2s BRANCH IF NOT DONE ALL eps Vd ADDRESSES. 
000104 #BUSER, (RO) RESET BUS TIMEOUT TRAP VECTOR 

R2 31S THIS A DISABLE CALL? 

6$ SBRANCH IF YES (EXIT) 
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000352 @4PARMAP ;WERE ANY PARITY MODULES FOUND? 
4$ ;BRANCH IF YES 

176766 JS PC, TPCRLF ;PRINT ‘NO PAR’’ 

050040 051101 . /NO PAR/ 


176332 j PC,FATERR ;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
yx*eeeeeERROR NUMBER S3eeenne 


152737 000040 000405 : #40, JAREL. ;SET PARITY UNDER TEST FLAG 

012737 000376 000316 MO #376,QA4BAKPAT ;SET BACKGROUND PATTERN TO 
;WORST CASE PARITY CODE. 

004767 176730 JS PC, TPCRLF ;PRINT ‘TST PARITY"’ 

040520 044522 054524 . /PARITY/ 


000 
007654 ° 
000405 BR EXITC AND EXIT VIA RTS PC 


;GET HERE IF PARITY ADDRESS TIMED OUT TO LOC. 4 
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022626 5$: CMP (SP) +, (SP)+ sRESET STACK FROM TRAP 
000737 BR 3$ zKEEP TRYING PARITY ADDRESES. 


142737 000040 000405 6S: BICB #40,aAREL SCLEAR PARITY TESTING FLAG 
000207 7$: ~— RTS PC :RETURN TO CALLER 


: CHECK C 

THIS ROUTINE CHECKS IF CONTROL=C WAS TYPED AT THE END OF EACH 
STEST OR IN THE ERROR TYPE ROUTINE. 
;1F CONTROL-C TYPED THE PROGRAM IS RETURNED TO LOWER MEMORY IF IT WAS 
SRELOCATED AND THE ERROR HISTORY IS PRINTED OUT. 
FINALLY IT HALTS AT FATHLT. 


105037 000315 CHECKC: CLRB s INIT CONTROL-C FLAG. 
177560 TSTB ANY CHAR. TYPED? 
BR IF NO-EXIT VIA RTS PC- 
177562 @4$KAB ,R2 :GET THE CHAR TYPED. 
000200 #200,R2 ;CLEAR THE PARITY BIT. 
000003 fe R2 31S IT CONTROL-C? 
XITC BRANCH IF NO -EXIT VIA RTS PC- 
000315 RO aYSAVKBB ZELSE STORE THE CHAR. FOR USE AS A FLAG. 
sat 2 se PRINT '“*C"" 


175114 j RELOER GO RETURN PROGRAM TO LOWER CORE IF RELOCATED. 


-=7744 
ENDPRG: 0 THIS BEGINS THE STORAGE FOR THE ERROR HISTORY 
STACK.FOR EACH 4K BANK 18. BYTES ARE SAVED. 
:ALSO THE ABSOLUTE LOADER AND XXDP CODE IS SAVED 
sAFTER THE ERROR STACK. 
000001 FOR 4K MEMORY SIZE THEN PROGRAM=7744+22=7776 
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000000 
000000 
000000 


28 


ADDW9 
ADEVCT 
ADE 


AE 
AFATAL= 000000 
AMADR1= 000000 


APRI 
APTHLT 


A 000000 
BAKPAT 000316 


BEGIN 000500 
BRTPSZ 001012 
BUSER 000104 


G 6 


30A(1052) 18-SEP-78 11:56 PAGE 72 es 
18-SEP-78 11:54 CROSS REFERENCE TABLE == USER SYMBOLS SEQ 0071 

1220 

1220 

1220 

1220 1235 

2708 27154 

1220 

1220 

1220 

1220 

1220 

1220 

1220 

1220 

1220 

1220 

1220 

1220 

1220 

1220 

1220 

1220 

1220 1226 

1220 

1220 1231 

1220 1232 

1220 1223 

1220 1248 

1220 1252 

1220 1255 

1220 1258 

1220 1242 

1220 1250 

1220 1253 

1220 1256 

1220 1228 

1220 1229 

1220 1222 

1220 1243 

1220 1251 

1220 1254 

1220 1257 

1220 1225 

1220 

2736 28534 

1320 13344 

1220 1233 

1220 1224 

1220 1227 

1220 1234 

33 

1046 11804 1288* 1505 1719 1721 1729 1740* 1804 1836* 2018* 2053 2088* 

2140 2146 2150 2163 2166 2205* 2302 2358* 2359 2543*  3286* 

i's 1183 1204 12684 2562 2573 2579 

10264 1396 3097 3272 
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33134 
25814 


2726 32014 


2677* 2713* 2994 


2772 33274 
2658 2729 


1904 1911 1938 
27464 2899 


28414 2910 3105 


2559 


3074* 


2127 2 2151 2 
23244 23324 23978 


1996 2070 2151 


3281 


3201 
14914 


24614 


2167 





CZKMA_ =MACY11 _~30A(1052)_ 1 


CZKMAE .MAC 


18-SEP-78 11:5 


8-SEP-78 
4 


11:56 PAGE 


74 


I 6 


CROSS REFERENCE TABLE == USER SYMBOLS 


29024 


2909 


29134 


3105 


1959* 
2342s 


2930 


2551* 


2856 


31084 


1991* 
2343 


29784 


2570 


2874 
1986 


1508 
3026 


2002 
2351* 


2577* 


2035 


1567 
3076 


32844 


2004* 
2352 


3285* 


2127 


1571 
3258 


2017* 2038" 2061 
2441 2448 2463 


3299* 


2253 


1632 


SEQ 0073 





+e J MACY11 ‘eae 


a 11:56 PAGE 75 


J 6 


CROSS REFERENCE TABLE == USER SYMBOLS 


1530 1531 


29204 
2842 
29284 


29748 


2807* 
2795* 


590 
1733* 


2200* 


2816 
2962 


12594 


1532 1533 1534 


2982 3101 3277 


2848* 
2920 


3034* 
2928 


5974 
2783 


2853 


1535 


3288 


600 
2800 


1536 


3321 


1537 


1538 


1539 


1§ 


SEQ 0074 


4 


0 





K 6 


oon MACY11_ 30A(1052) _——" 11:56 PAGE 76 


KMAE .MAC 


18-SEP-78 11:5 CROSS REFERENCE TABLE == USER SYMBOLS 


2746* 2755* 2763 2847* 2850 
31734 


1335* 
3316 


pe reuee 
BLLETELA SG 


1130 12214 1291 


17474 


17054 1707 
2099 22224 2224 


2813* 2898* 


1705 
21254 


1749 
22694 


2125 


1894 


1840 
22924 


SEQ 0075 





L 6 
CZKMA = MACY11_ 30A(1052) 18-SEP-78 11:56 PAGE 77 
CZKMAE .MAC 18-SEP-78 11:54 CROSS REFERENCE TABLE == USER SYMBOLS SEQ 0076 


33264 
-$x = 000276 1114@ 1119 





CZKMA MACY11_ 30A(1052) 18-SEP-78 11:56 PAGE 79 
4 CROSS REFERENCE TABLE -=- MACRO NAMES 


CZKMAE .MAC 18-SEP-78 11:5 


3934 395 398 403 408 
461 


=n Sapp 


. ABS. 


ERRORS DETECTED: 0 
we at tain 


9 .6 SECOND 
i0: 74/19=3.8 
CORE USED: 11K (21 PAGES) 


M 6 


426 432 437 441 445 449 
492 
573 
8404 
364 


453 


SEQ 0077 





